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Till*  Hi-avcrs,  a  iicwlv  orgaiii/.cil  groiip  of  ll»■avv'-^•onstnl(•- 
tioii  iiKMi,  li(‘l(l  its  first  aiiiiiial  awards  (iiiiiivr-vrnMiioiiy  in 
till"  Ifoti-l  Statlcr  at  I -os  Angi'lvs  on  Jannarv  27.  The  liigli- 
light  of  tfic  ccrniionv  was  tlic  pri'si'iitation  of  awards  to  If) 
men  who  had  distingnislicd  thrniscivos  to  an  (‘xcrptional 
(h*gri‘c  in  tin-  field  of  heavv-engineered  eonstrnetion  proj¬ 
ects  west  of  the  Mississippi. 

IMiotographs  of  the  award  recipients  and  a  brief  account 
of  tfie  cereinonv  arc  presented  on  pages  f)  and  7. 

•  •  • 


'I'fie  diversifi«‘d  activities  of  The  Kagle-l'icher  (annpany 
stem  from  a  consolidation  of  interests  of  The  Kagle  Wliite 
l-ead  (Jompanv  and  I’icher  I-ead  (-ompaiiy  in  I9IH.  Fol¬ 
lowing  the  merger,  operations  were  startled  under  the  name 
of  The  Kagle-Ficlier  (Company  and  new  mines  were  opened 
and  zinc  smeltiTS  acipiired.  Today,  in  addition  to  operating 
mines  in  tlie  Tri-State  District  (  \fissonri,  Kansas,  and  Okla¬ 
homa),  in  the  states  of  Arizona  and  Nevada,  in  the  lllinois- 
U’isconsin  area,  and  in  Mexico,  Kagle-Piclier  geologists  are 
continnoiisly  prospecting  for  new  mineral  deposits. 

'1  he  first  discoverv  of  zinc  ore  was  made  near  (lonimerce, 
Oklalioma,  in  MfOf).  Fight  years  later,  Kagle-Picher  crews 
made  their  first  strike  in  the  locality,  on  the  allotment  of 
Ifarry  (-rawfish,  a  f nll-l>looded  (,)napaw  Indian.  News  of 
the  strike  hronght  a  rnsli  of  lease  negotiators,  promoters, 
churn-drill  contractors,  and  operators  to  the  (^napaw  Heser- 
vation  in  Oklahoma.  Many  small  mills  were  hnilt  and  their 
indiscriminate  operations  proved  wasteful  of  natural  re¬ 
sources.  Kagle-Piclier  devisr-d  a  plan  for  the  construction 
of  a  large  central  mill  to  provide  positive  weighing,  sam¬ 
pling,  and  control  of  lot  shipm<‘nts.  The  success  of  the 
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Pickands  .Mather  Miners 

Heceive  'I’op  Safety  Awards .  2.’f 


Virw*  Mnd  iipinion*  rtprr«*rcl  hy  Ihr  authors  <»l  mliclr*  in  lhi»  puhlltalMm 
MIT  thru  imn,  unit  lt»rv  do  not  nr«T«ftaHly  rrprr*rnl  lho*T  ol  Ihr  puhlithri. 


plan  made  possible  the  almost  com|)lete  depletion  of  the 
remaining  low  -grade  ore. 

In  shaft-sinking  o|)erations,  Fagle-Picher  uses  a  round 
made  up  of  14  to  If)  drill  holes,  each  5  it.  deep.  For  min¬ 
ing  imdergronnd,  the  company  uses  the  riMim-and-pillat 
metliod,  with  blast  holes  drilled  from  air-powered  c-rawler- 
monnted  jnmhos.  Ihe  overall  consumption  of  explosives 
ranges  from  O.tt  Ih.  a  ton  in  high-roof  mines  to  1.13  Ih. 
a  ton  in  mines  with  low  headings. 

A  descri|)tion  of  the  diversified  activities  of  The  F-agle- 
Picher  (.'oinpany  begins  on  page  S. 

•  •  • 

in  tlie  spring  of  195  4,  news  services  gave  world-wide  pnh 
licitv  to  the  discoverv  of  a  crack  in  (aintractor's  Mill  at  the 
Panama  (lanal.  According  to  tlie  reports,  the  crack  was 
of  such  proportions  that  a  nn-k  slide  on  the  hill,  in  tlie 
(iaillard  (ait,  was  imminent.  If  this  happeni'<i,  the  proh- 
ahilities  were  that  the  (-anal  would  he  closed  to  niari- 
tiiiK-  traffic  for  a  year. 

'I'he  Panama  Oanal  (-'oinpany,  operators  of  the  famous 
international  waterway,  decided  to  remove  part  of  (aintrac- 
tor’s  Mill  and  a  contract  to  do  the  work  was  awardeil  to 
Tei'on  (airporation  of  Dallas,  Texas. 

file  c<intra(  t  was  i-ompleted  after  15  months  of  intensive 
.ictiv  ities.  Operating  details  iiu  hided  the  blasting  and  dis¬ 
posing  of  2,  ff)(MtfK)  c  n.  yil  of  voh  anie  aggloim-rate  ro<  k 
and  (479,2-50(11.  yd.  of  sli-ile.  Please  turn  to  |)age  Iff. 


( )fii(  iais  of  Pi(  kands  Mather  Ht  (ai.  w«-ie  hosts  at  < cre- 
monies  in  Ilihhing  and  Fly,  Minnesota,  on  August  29  and 
2S  respc(  tively,  to  honoi  the  employes  of  its  Mahoning  and 
Zenitli  mines  for  having  won  top  honors  in  the  195  4  Na¬ 
tional  .Safety  ( -'ompetition 

A  summary  of  the  pr<M cedings  is  presented  on  |)age  2-3. 
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I  HKSIi  are  actual  reports  from  the  field  sup- 
plied  by  users*  of  Bucyrus  Erie  rotary  blast 
hole  drills  in  mines  and  quarries  throughout 
the  I  Jnitcd  States  and  in  Canada.  On  job  after 
|ob,  company  records  basically  say  this:  “Since 
intrcnJiiction  of  Bucyrus'Erie  rotaries,  our 
drilling  f(H)tage  per  shift  has  risen  spectacu' 
larly  while  costs  have  dropped  sharply.  M.iin' 
tenance  is  extremely  low;  bit  life  is  excellent 
considering  the  rate  of  progress.” 

Omsider  the  performance  obtained  by 
these  owners  in  the  light  of  your  own  drilling 
requirements.  Then  let  us  give  you  the  com- 
plete  story  on  Bucyrus'Erie  rotary  drills  —  the 
^O'K,  with  electric  power,  for  drilling  to 
12'/»'in.  holes;  the  4011,  with  diesel  electric 
or  full  electric  power,  for  drilling  6%'  to  9M’n. 
holes. 

•  N***"?!  U'lll  he  siipl'lird  on  reiiiiesl 


In  a  Pennsylvania  Anthracite  Strip  Mine  the  materMi 
was  conglomerate,  granite,  and  sandstone,  very  hard  and  abrasive, 
and  badly  broken  up  and  fissured.  A  .SO-R  drilled  vy^-in.  hole  at 
the  rate  of  24  feet  per  hour.  During  2.^6  hours  working  time,  the 
rotary  put  down  6,125  feet. 


In  an  Indiana  Coal  Mine  a  Bucyrus-Erir  rotary  drilled  a  total 
of  1,525  feet  in  a  single  6y4  hour  shift.  Overburden  consisted  of  a 
medium-hard  sandstone  with  overlay  of  hard  shale.  This  reciird  was 
achieved  with  Ifiyu-in.  holes  averaging  4t)  feet  in  depth.  Thirty-three 
holes  were  drilled  in  one  day's  work;  average  footage  drilled  was  196 
feet  pi-r  hour. 

At  a  Canadian  iron  Ore  Property  progress  of  60  feet  piT 
hour,  drilling  both  9  in.  and  9yg-in.  holes  in  hard  iron  ore;  was 
reported. 


A  Cement  Company  in  California,  drilling  in  hard  lime' 
stone  formations,  reported  a  drilling  cost  of  76  cents  per  f<x)t  of 
9'y|-in.  hole  with  their  Bucyrus-Erie  rotary  as  compared  to  $2.52 
pi-r  foot  of  9-in.  hole  with  other  drills. 

Another  Pennsylvania  Hard  Coal  Stripping  Opera* 
tion  recorded  27,750  feet  of  n^/j-in.  hole  drilled  during  a  total  of 
1,458  hours  working  time.  Material  was  hard  and  medium  sandstone, 
shale,  conglomerate,  and  slate.  Ecxitage  per  hour  was  19  feet,  with 
holes  averaging  70  feet  in  depth.  Average  bit  life  was  1,762  feet. 


Drillina  Costs  Go  Down 
wwnen  Bucyrus-srie  Rotaries  Move  in 


BUCYRUS-ERIE  COMPANY 


South  Milwaukoa,  Wi 
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Gardner-Denver ...  Serving  the  World’s  Basic  Industries 


New  Gardner-Denver  Rotary  600 
and  Air  Trac  Drill 


CONTRACTORS  SAY: 

''A  Gardner-Denver 
power  package!” 


“AIR  TRAC"  taken  you  practically  any* 
where  with  itn  full  traction  riihher  nhoen. 
Tw»)  S-cylinJrr  radial  air  motoni  provide 
the  power. 

Self-iitahili:in|{  Tee  Har  and  chain  feed 
drilling:  mant  remain  conntant  over  rout(h 
terrain. 


ROTARY  600,  the  reliable  rotary  with 
more  new  advanta|{ei  than  any  other 
rotary. 

Vital  parti  can  he  inipected  anil  lerviced 
in  a  matter  of  minute*. 

Automatic  watrr<'<Milin|{  anil  circulation 
lyitem  warm*  oil  before  itarti,  main* 
tain*  best  operating  temperature  in  all 
weather. 

Metered  Oil  Flow  a»»urei  po*itive  liihrl. 
cation,  lealintf  and  ciNilinit  uniier  all 
condition*. 

Thrift  Meter  *ave*  fuel;  wear  atid  tear 
on  enitine  and  compre*»or. 


Here  s  a  one-two 
piitich  that’s  a  knock¬ 
out  to  tout;h  coitstruc- 
tion  problems  ... 

(«artlner-nenver  “Air 
Trac”®  Drill  and  Ro¬ 
tary  600,  the  team 
tt)  use  t)ver  rttunh  ter¬ 
rain  or  city  street, 
wherever  you  have  the 
need  for  fast,  low-cost 
drilling'. 

PAVING  BREAKCIS  «  ClAY  SPADEIS  •  TIENCH  DIGCEIS  •  TAMPEBS  •  lOCK  OtIUt  •  UTIUTY  DllllS  •  SHEETING  GBIVIBS  •  All  HOISTS 


Fi|uipped  with  powerful  Dili 23 
drill  or  l)H99  (4*)  drill. 


Furnished  with  Ciardner-Denver  Kin|{ 
Seal  Shank*  and  Sectional  Drill  KihI*. 


Pivoted  Drawbar  for  towing  compre**or 
or  service  sled. 


THE  QUALITY  LEADER  IN  COMPRESSORS,  PUMPS,  ROCK  DRILLS  AND  AIR  TOOLS 
FOR  CONSTRUCTION,  MINING,  PETROLEUM  AND  GENERAL  INDUSTRY 

Cardn«r-0*nv«r  Company,  Quincy,  lllinoi* 

In  Canada:  Cardnar-Oonvor  Company  (Canada),  ltd.,  14  Curity  Avonuo,  Toronto  16,  Ontario 
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C^arl  KrneHt  Reistics  Jr. 

I'HKSIDKM,  AMKHK  AN  INSIIM  IK  «)K 
MIMM,  AM)  MU  AI.M'W.lf  Al,  I^SCIM^KHS 


A  liSo^rnphy 

Will!  (hr  jiidiidioii  of  (Jail  I'linrsf  H«‘i.sflr,  Jr.,  as 
|)irsj<lrii(  of  (hr  Atiirriiaii  Institute  of  Mining' 
and  Mrtalliii^iral  Imij'iik-its  on  l•’rl)|  narv  2'J, 
hit'll  oHhr  will  hr  adininistrird,  dnrint'  Hi-Vi,  liy  an  out- 
standing'  Iradrr  in  the  prtrolrnin  indnstiv,  a  snrrrssfni 
author,  and  a  inany-tinirs  inventor.  \s  a  vice  pirsidriit  and 
inrnihrr  of  the  hoard  of  diirrtors  of  I  Ininhir  ( )il  N  lirfinint' 
(.'oni|)anv,  Mr,  Hristir  is  in  c  hari'r  of  the  ronipany’s  I'ro- 
ihirtion  I )r|)artnirnt. 

(airl,  as  his  friends  and  assiM-iates  know  him,  was  horn 
in  Denver,  (.'olorado,  jnne  2(i,  I'XII,  the  son  of  (Jail  Krnest 
and  I.eonora  Isaliel  (MeMaster)  Heistle.  lie  received  his 
t'lade-st  hool  edneation  in  Denver  and  eoinpleted  the  hit'll- 
school  courses  in  (fklahonia  (Jity,  Oklahonia.  In  1922,  he 
was  t^iadnated  from  (he  Ihiiversity  of  Oklahonia  with  a 
liachelor  of  si  ience  det'ree  in  i  hemic. il  ent'incerint'.  Diirint' 
his  imdert'iadnate  days  at  the  university,  he  was  a  niemliei 
of  .Alpha  (-'hi  .Sit'ina,  .Sit'ina  Ian,  'Ian  Ih-ta  I’i,  ent'ineerint' 
Iraternities;  I’i  I'Jpsilon  Ian,  honorary  petrolenni  ent'inei’r- 
int'  fralernity,  and  .Sit'ina  .\i,  honorary  science  fraternity. 
He  was  also  elected  to  nienihership  on  St.  I’at'v  Hoard, 
l'',nt'ine<-rint'  (.’ollet'e. 

(-'ail  hecanie  identified  with  the  petrolenni  industry  dnr- 
iiitf  his  (ollet'e  years,  workint'  as  a  ronstahont  for  (Jarter 
Oil  (Jonipany  dnriiit'  smnnier  vacations.  l’|Min  graduation 
from  the  imiversity,  he  accepted  a  position  with  the  H.  S. 
Hiirean  of  Mines  in  Harth'syille,  Oklahoma,  as  a  junior  pe- 
(rolenm  chemist.  He  remained  with  the  Hnreaii  for  eleven 
years,  workint'  in  v  aiions  capacities.  Dnrint'  this  period,  he 
visited  and  worked  in  many  of  the  largest  oil  fields  in  the 


L’nited  States  and  was  the  author  of  a  nmnher  of  articles 
on  the  siihjects  of  oil  field  hrines,  paraffin  problems  in  the 
production  of  crude  oil,  and  the  operation  of  flowing  wells. 

In  I9'l-1,  (-'arl  accepted  the  chairmanship  of  the  K-ast 
Texas  Kngineering  Association,  a  cooperative  organi/ation 
formed  to  obtain  engineering  facts  on  the  efficient  oper¬ 
ation  of  the  Kast  Texas  Field.  His  efforts  contributed  very 
definitelv  to  the  establishment  of  efficient  production  rates 
and  improved  practices  in  the  field. 

(.'arl  Heistle  began  bis  long  assiK iation  with  Humble 
Oil  &  Hefining  (Jonipany  in  .August,  I9A(),  wben  he  was 
appointed  engineer  in  charge  of  the  I’etrolenm  Kngineering 
Division.  Four  years  later,  he  was  |)ronioted  to  chief  pe¬ 
trolenni  engineer.  In  194.5,  he  was  given  two  promotions: 
general  superintendent  ol  tin*  I’rodnction  Department  in 
February,  and  manager  ol  I’rodnction  Operations  in  .August. 
He  was  elected  to  tin*  Imard  ol  directors  ol  Humble  Oil  & 
Hefining  (,'onipany  in  1948,  and,  in  19.5.5,  he  was  made  a 
vice  president. 

Dining  World  War  II,  (-'arl  was  appointed  technical 
advisor  lor  District  HI  of  the  I’ctrolenni  Administration  tor 
War.  I  le  was  also  national  vice  chairman  ol  the  ( )il  Industry 
Advisory  ( -'ommittee  for  the  Office  of  I’rice  Administration. 

.SiMin  after  Mr.  Heistle  took  his  first  job,  he  began  the 
writing  of  tei  hnical  articles  pertaining  to  the  oil  industry. 
From  192-5  to  date,  he  has  been  the  author  or  coauthor  ol 
sixteen  technical  papers.  He  holds  seven  patents  on  im¬ 
provements  within  the  industry. 

In  addition  to  being  the  I9.5f)  president  of  the  American 
Institute  of  Mining  and  Metallurgical  Kngineers,  he  is  a 
member  ol  the  American  i’ctrolenni  Institute,  and  the  Mid- 
(,'ontinent  Oil  &  Oas  Association.  .Active  in  the  junior 
Achievement  movement,  he  is  a  member  of  its  National 
Hoard  ol  Direi  tors  and  president  ol  the  Houston  (Jhapter. 

(-'arl  F.  Heistle,  jr..  married  Mattie  Anne  Mnidrow  on 
|nne  2-1,  1922.  in  Hartlesv  ille,  Oklahoma.  They  have  four 
children:  .Mrs.  (Jeorge  F.  Fierce,  Jr.;  Mrs.  James  4.  (Jiark, 
Mrs.  W.  Hayes  Holliday;  and  (Jarl  Krnest  Heistle  III;  and 
six  grandchildren.  The  family  home  is  at  'IHK)  (.’lievy  (Jhase, 
Houston,  lexas. 

His  chib  affiliations  include  the  Hiver  Oaks  (-'onntry  (.'liib 
.md  the  I  lonston  ( .'hib. 

Althongh  (-'ail’s  record  of  achievement  indicates  that  he 
is  an  extremely  busy  man,  he  finds  time  to  relax  and  enjoy 
all  sorts  of  ont-of-diMirs  activities,  with  s[M*cial  emphasis  on 
duck  limiting  in  Texas,  fly  fishing  for  trout  in  the  Hockies, 
and  sniM>k  fishing  in  Florida, 
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THE  BEAVERS’ 

EIRST  ANNUAL  AWARDS  CEREMONY 


Newly  organized  ^r<»iip  of  contractors  pay  tribute  t4»  siateen  men  f«»r  4»utstandSn{^ 
contributions  to  progress  in  lieavy-en^Ineerin^  construction 
west  of  tbe  l'^lIssIssIppI 


Ari'iu)xiMAiKi.Y  1,(XK)  iiu'rnht'rs  unci  mu‘sts  of  tin- 
/\  H.  •avc*rs,  u  newly  or^ani/ecl  group  of  lieavy-eon- 
striietion  men,  met  at  llotc*!  Static*!  in  I  .os  Angelc's,  Oali- 
tornia,  on  January  27  to  participate  in  the  first  animal 
awards  clinnc*r-c-eremony  ol  the  organi/ation.  Wil¬ 
liam  A.  Johnson,  ehairman  ol  the  hoard  oi  American 
I'ipc*  &  (Jonstrnetion  C'ompany  of  Los  Angelc*s,  presi- 
dc'iit  of  the*  group,  prc*sicled  at  the  eerc*mony. 

One*  of  the*  ohjc*ctivc*s  of  the*  IJc*avers  is  to  jray  trihiite 
ammallv  to  thosv  men  who,  hy  thc‘ir  clemonstratc'cl  skill, 
responsihility,  and  integrity,  have  distingnished  thc*m- 
sc*l\c*s  to  an  exceptional  clegrc*c*  in  the*  profc’ssion  of 
hc*avy-<*nginec*ring  eonstrnetion  west  of  the*  Mississippi. 

I'he  first  animal  awards  of  the*  Ifeavc'rs  were*  made 
to  sixteen  mc‘n  for  oiitstancling  aeeomplishments  in 
fhc‘ir  rc*spc*etive  fields.  The*  men  ehos«*n  to  rec-eive  the* 
aw'ards  wc*re: 

.manac;kmkn  i  :  (hiy  K.  .\tkinson,  ehairman  of  the 
hoard,  (hiy  K.  .Atkinson  (.’ompany.  South  San  Fran- 
eiseo,  (.'alifornia;  Harry  W'.  Morrison,  ehairman  of  the* 
hoard,  Morrison-Kimdsen  (aimpany,  Hoise,  Idaho, 
Henry  J.  Kaiser,  ehairman  of  the  Iroarcl,  Kaiser  intc‘rc‘sts. 
Oakland,  (.'alifornia;  and  Herman  Mrown,  |)resicl(‘nt, 
Ifrown  &  Hoot,  Ine.,  Houston,  Texas. 

sl'I'khv'Isio.n;  (J.  W.  WcmkI,  viec*  presidc'iit,  (ienc*ral 
(amstriietion  (aimpany,  Seattle*,  Washington;  il.  H. 
Williams,  yict*  prc*siclent,  Morrison-Kniicl.sc*n  (amipany, 
Hoise,  Idaho;  M.  11  arvc'y  Sloe-iim,  eonstrnetion  c*ngineer 
(clams),  .Alhamhra,  (California;  and  la*e  T.  (Crider, 
yetc'ran  siiperintenclent,  Ia>s  Angelc's,  (California. 

KNcaNKKHiNc;:  Julian  Hinds,  eonsiiltant,  Santa  Paula, 
(California;  Hernharcl  F.  Jakol)sc‘n,  eonsiiltant,  .Menlo 
Park,  (California;  and  .Major-(Cenc*ral  7'homa.s  M.  Hohins 
(U.S..A.  Het.),  eonsiiltant,  Portland,  Orc'gon. 

si'i'i'i.Y:  J.  S.  Foster,  viee  pn*siclc*nt,  Lidgc*rwfM)cl 
Mannfaetnring  (Company,  Orangehiirg,  South  (Carolina; 
and  Dr.  Natfian  A.  Howc*rs,  eonsiilting  editor,  .MeCCraw- 
Hill  Pnhlishing  (Company,  .Atherton,  (California. 

Posthumous  awards  were  made*  to  William  H.  Kllis, 


viee  prc‘siclc*nt,  Hercules  Powder  (Company,  Wilming¬ 
ton,  Delaware;  John  P.  Shirlc*y,  Sr.,  viee  president, 
(Cunthc‘r  &  Shirlc*y,  Los  .Angc*les,  (Calilornia;  and  (Ciiy 
L.  Stc'vick,  wc*stc*rn  manager.  Fidelity  6i  Deposit  (Com¬ 
pany,  San  Franeiseo,  (Calilornia,  for  their  eontrihutions 
to  eonstrnetion  progress  in  the  West  until  their  deaths 
last  year.  The  citation  aeeompanying  the  award  to 
.Mr.  Kllis  rc*acls: 

Hc'inemhered  hy  scores  of  friends  and  assiK'iates 
as  a  hrilliant  enginc‘i‘r  and  administrator,  the  late 
William  H.  Kllis  during  his  lilelime  eontrihiited 
in  many  practical  ways  to  inerc'ase  the  knowledge* 
ol  explosives  and  their  usage.  Outstanding  was  his 
help  in  the  clc*yc‘lopuient  of  the  jiiinho  method  of 
drilling  and  hlasting  whieh  made*  possihh*  the 
llcMiver  Dam  tnnnc'Is.  Hill,  as  he  was  affeelionately 
known,  |)osse.s.secl  a  warm  p<*rsoiiality  whieh  won 
him  Iriends  and  admirers  in  every  walk  ol  lili*. 

Mr.  Kllis  was  horn  in  (Calilornia  in  1S8H,  gradu¬ 
ated  from  Stanford  lJniyi*rsity  and  worked  in 
VV'estern  gold  and  copper  mines  hefore  joining 
Hereulc*s  Powch*r  (Company  in  191.5.  W'ith  Her¬ 
cules,  he*  .s<*ryed  in  a  variety  ol  sah*s,  sc*ryiee,  and 
achninistratiye  eapaeitic>s  on  the*  W'est  (Coast  eiil- 
minating  in  his  uppointnic*nt  as  gc‘nc*ral  manager 
of  the  Kxplosives  Dc  partm<*nt  in  l9‘Uf.  He  was 
i*lc*etecl  a  vice*  prc*sident  and  a  m(*mlM*r  ol  tfie 
<*xc*eutiye  eomniittc*e  in  1945.  Ih*  n*firc*cl  in  19.51 
and  passc*cl  away  a  year  latc*r  in  (California.  Sur¬ 
viving  are  thrc*e  sons,  VV'illiam  (C.,  John  H.  H.,  and 
'I'homas  F.  Kllis. 

In  the  words  of  those*  wfio  kn«*w  him  closely, 
.Mr.  Kllis  is  di*serih(*d  as  a  two-fisted  man  who  was 
r(*sp<*eted  hy  all  who  knc'W  him  for  his  mustc*ry  of 
wliateyc*r  joh  f(*ll  his  way  and  who  in  turn  rc*- 
spi*eted  all  the  men  who  workc*cl  In  his  fic*icl.  Hill 
Kllis  s<*rvc*cl  the  eonstrnetion  industry  well  ley  his 
«*xp<*rt  and  eoinprehensivc*  knowledge  of  his  own 
business. 
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THE  EAGLE-PICIIER 
COMPANY 


A  review  €»f  sumc  of  the  developments  in  mining  zinc 
•  nd  lead  in  the  I  ri>State  District 


SIM  S,  CEAKKK 


(iivrrsifird  uctivitii's  of  'l’fn* 
I  Kanlc-l'icfiiT  (Joiiipaiiy  in  th<-  'I  ri- 
Slali*  District  (  Missouri,  Kansas,  and 
Oklalioina )  fx'^an  with  tfic  ioiindiii)' 
of  'Cfic  Ka^lc  (annpaiiy  in  1843.  'I’Ih- 
latter  company  Iniiit  a  plant  in  (Jin- 
cinnati,  Ofiio,  to  inannfactnrc  white 
lead  hy  the  old  Dutch  pnK-f'ss.  In  the 
early  I870‘s,  a  firm  in  Joplin,  Missouri, 
called  I'icher  la'ad  (Company,  hiiilt  a 
cnstoin  lead  smelter,  'I'he  Kaj'le  (Jotn- 


•|•■orlll«•r  (rf'iirral  SiijM-rinleiidenl  of  .* 
'I'll)'  KiiKl'‘'l‘i<  Ix'r  <  .oiiipaiiy,  Joplin, 


.Miik-n 

Missouri 


pany  and  tlie  Picher  l,ead  (Company 
interests  were  consolidated  in  191fi  and 
op(>rations  iM'j'an  under  the  name  of 
The  Kaj'le-Picfier  l,ead  ('ompany. 

.Ahont  1870,  K.  ft.  .Mofh*tt  and  j.  H. 
SrTj'eant  made  a  ricli  h-a<l  strikr*  on 
Joplin  Oeek.  After  acrpiirinj'  more 
leases  in  the  area  and  expanding'  oper¬ 
ations,  Moffett  and  Sr-rj'eant  sold  tlieir 
holding's  to  Oliver  If.  and  William  If. 
I'icher  in  1887.  .At  that  tiim-,  the  Ficli- 
ers  were  operating'  under  the  name  of 
1  he  I'iiher  la*ad  and  Zinc  (annpany. 


'I'wo  years  later,  the  company  was  re¬ 
organized  atid  hegan  doing  hnsiness 
mid<*r  the  name  of  Tin*  I'icher  l,ead 
(Company.  In  1912,  the  reorganized 
company  honght  the  (ialena  L«-ad 
Smelter  at  C>alena,  Kansas. 

On  June  1,  1916,  The  I'icher  Lead 
Oiinpany  and  The  Kagle  White  Lead 
(Company  of  (,'incinnati  merged.  The 
name  chosen  for  the  new  organization 
was  'I'he  Kagle-l'icher  ('ompany.  The 
n<*w  company  opened  mines  in  Okla¬ 
homa  and  Kansas,  and,  within  a  short 


TitE  CKNTK.\I.  MII.I.i  This  l«rKt',  criilntlly  liK-atrci  mill  wiis  lii-siKiK-d  and  coiisiruelrd  by  EuKlr-Pieher.  Its  imsilive  sampliiiK,  sseiKhinK,  and 
sliippiiiK  (onirol  fat-ililirs  wrrr  s(N>n  apparent.  Within  a  sImmI  iMriiid.  other  o|>erators  (<H>|M-rated  hv  briiiKinK  ore  from  their  lancfs  for  handliiiK 
throiiith  this  eentral  mill.  It  made  possible  the  almost  complete  depletion  of  the  remainitiK  lovs-Krade  ores. 
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time,  it  was  producing'  more  zinc  wn- 
centrates  than  lead.  Zinc  smelters  w<*re 
acijiiired  at  llenryetta,  Oklahoma,  and 
at  IIillslK)ro,  Illinois. 

B<'sides  operating  mines  in  the  Tri- 
State  District,  in  the  states  of  .Arizona 
and  Nevada,  it)  the  Illinois-VViscftnsin 
area,  and  in  \Iexic-o,  Kaj'le-Pieher  has 
groups  of  ^eoloj»ists  workinj^  continn- 
onsly  in  various  parts  of  the  conntrv 
exploring  and  investigating  possible 
new  mineral  deposits. 

Karly  Developments 

Zinc  ore  was  discovered  near  (iotn- 
nierce,  Oklahoma,  in  P)0fi-()7,  at  an 
average  depth  of  KM)  It.  Several  small 
mills  were  built  on  the  orebodies.  This 
j'ave  a  decided  impetus  to  further 
prospr-ctinjr  around  (.'ommercr-. 

Orews  of  The  Kaj'le-l’icher  Ooin- 
panv  had  been  drilling  on  leased 
ground  in  the  southwest  and  west 
frinjres  of  the  area,  which  later  turned 
out  to  be  the  main  orebody.  'I  liey  made 
the  first  strike  for  tin-  companv  in  Oc¬ 
tober,  1914,  on  the  allotment  of  llarrv 
(Tawfish,  a  fiill-bI<K)(led  yiiapaw  In¬ 
dian.  This  strike  in  Oklahoma  led  to  a 
stampede  of  lease  n<‘^otiator.s,  promo¬ 
ters,  churn  drill  contractors,  and  oper¬ 
ators  from  "The  Old  (anintry”  around 
Joplin  and  \V<4)b  (-itv. 

Practicallv  all  the  acreage  on  the 
Oklahoma  side  was  on  the  (^napaw 
Indian  Heservation.  Kach  head-ri^ht 
allotment  consist(‘d  of  2(M)  acr(‘S,  and 
leases  had  to  be  approved  l)V  th(‘  In¬ 
dian  Department  of  the  U.  .S.  Depart¬ 
ment  of  the  Interior.  The  (Govern¬ 
ment’s  general  policy  re«|nires  a  mill  on 
each  40  acres.  In  <jnit«’  a  few  instanc<‘s, 
a  40  was  divided  and  a  mill  was  built 
on  •■ach  20.  'I  bis  practice  was  wasteful 
of  natural  resources  as  it  re(|iiir(‘d  n)in- 
inj»  the  heart  of  tlu-  ore  run.  .Also,  a 
one-shift  operation  of  the  concentra¬ 
tors  resnited  in  hi^h  tailing  losses. 

A  drop  in  the  pric«‘  of  zinc  caused 
either  a  shutdown  or  hi^h  ^radiii)'. 
\Vh«‘n  a  mine  could  not  produce 
enough  ore  to  support  a  daily  oper¬ 
ation  of  tiu*  concentrator,  the  mine  was 
abandon<‘d  or  snbl<‘as<*d  to  jronjrr'rs. 
A’erv  few  of  the  j'onj'ers  w<'re  con- 
certied  with  the  ultimate  condition  of 
a  mine  aft(‘r  they  had  slabbed,  or  had 
entirely'  removed  the  pillars.  Their 
niHhods  resnited  in  bad  falls  of 
ground  and  made  tlx*  mine  unsafe  for 
re-entrv.  .Shafts  were  nej'lected  anri 
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llial  was  passrd  up  as  I(m>  low  Kradr  orr  in  tlic  early  days  of  hand  loiiiitiK. 
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1)1(11. 1.IN(>i  Miiir  ht-acliiiK*  art-  udvaiit'rd  by  drilliiiK  blu»t  from  uir-powrrt-d  CTawler-moimtrd  jumbos  carryinK  drill  masts  rracb- 

iiiX  from  12  to  20  ft.  Tbr  iiilriKliit-tion  of  jumbos  and  Ix'ttrr  stfcl  lias  rrsiillrd  in  a  decided  increase  in  drill-bole  production. 


iiiiiiiv  ol  caved.  It  was  apparent 

that  il  tills  piaetiee  etiiitiiined  many 
mint's  WDiilfl  lie  aliandnned  and  an 
eiinrinons  tnnna^e  of  low-^rade  ore 
would  In*  lelt  in  tlit'  ground. 

Ka^le-l'ielier  devised  a  plan  ftir  the 
eonstrnetitm  til  a  lar^e  mill,  eentrally 
liK  iitetl,  wlit'it*  all  tilt'  mint'd  tirt'  etmitl 
lit'  milled.  'I'lit'  (aivernment’s  Intlian 
I  b'parlmt'iit  it'ali/.ed  the  fin.ineial 
henelits  tti  tht'  Indian  tiwnt'rs  that 
wtinlil  rt'siilt  Irtim  et'iitral  milling' 
nntler  approvt'd  anil  |)ositive  wt'i^hini', 
sampling,  anti  control  of  lot  shipmt'iits. 
'I'his  ilt'partmt'nt  also  saw  that  tht'  plan 
wonitl  permit  almost  eomplt'ti'  dt'pit'* 
tion  of  tht'  rt'inaiiiin^  low-^raile  ort's. 

Not  lon^  aitt'r  tht'  tsmipaiiv’s  et'iitral 
mill  was  in  operation,  the  prejntliet's 
anti  tionhts  as  to  tht'  siieet'ss  of  the 

10 


plan  wi'ie  lor^ottt'ii.  Its  fairnt'ss  to  the 
shipper  was  appart'iit  anti  otht'r  lanih 
ownt'is  ht'^an  to  cooperate  with  tht' 
central  milliii)'  of  the  ort'  from  their 
lantls. 

A  ft'w  vears  aito,  tlii'  same  allotmt'iits 
hail  rt'achetl  the  jxiint  wlit'it'  tlit'v 
could  not  profliice  snfficit'iit  tonnai'e 
to  warrant  tht'  cost  of  maintaining  a 
st'parate  hoisting  unit.  The  Indian  De¬ 
partment  was  tpiick  to  see  that,  nnit'ss 
a  chaiii'e  in  o|M‘ratin^  [Xilicy  w'ere 
matlt',  its  Intlian  wartls  would  ht'  dt'- 
privt'd  of  tht'ir  income  from  rovaltit's. 
■As  the  jtradt'  of  ore  was  alniiit  the 
saint',  till'  c'ommini'lin^  of  ores  from 
difh'rt'iit  allotments  was  sii^^estt'd  and 
approst'tl.  This  permittetl  ores  to  he 
hoistt'd  at  any  shaft  that  was  practical. 
All  that  was  nect'ssarv  was  to  keep  an 


acenratt'  rt'cord  of  tht'  tonnage  hoistt'tl 
from  till'  difli'rent  allotments  and  to 
proratt'  the  rovaltii's.  'I'his  plan  will 
nndonhtediv  pt'rmit  almost  completi' 
di'pletion  of  the  various  orehodies.  and, 
in  time,  tht'  practice  will  he  area-witle. 

Prospecting 

Till'  mini'rali/i'd  art'a  lies  in  rolling 
prairie  comitrv  with  no  outcrops  show¬ 
ing.  In  the  I'arlv  days,  large  companies 
wt'ri'  ratht'r  slow  to  t'litt'r  the  fit'Id. 
Later,  when  thi'  fit'Id  was  well  de- 
velopetl,  tht'v  came  in  anti  pnrchasetl 
opt'rating  mines. 

Kxjx'rimt'iits  provt'd  that  the  mtist 
practical  anti  t'contnnical  way  tt)  pros¬ 
pect  was  w'ith  churn  tirills.  DiamontI 
tirilling  ctists  were  prtihihitive  ht'canse 
of  tht'  highly  abrasive  nature  of  the 
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through  shale,  aiui  Iroiii  $2.>  to  $''1’)  in 
the  chert.  When  the  wat<‘r  iiiHow  e\- 
ecvtls  2(N)  gals,  an  hour,  the  eontraetor 
may  <|nit  the  joh  or  ni‘gotiate  a  new 
eontraet.  Shafts  are  erihhed  with  2  hy 
H-in.  .solid  W(MHlen  erihhing  tor  ahont 
20  ft.,  with  o|)<-n  erihhing  the  remain¬ 
der  of  the  wav.  Sets  of  0  hy  0  in.  are 
put  in  at  freqiienl  inti'rvals  to  support 
tin*  erihhing.  .\  iilling  of  old  Inmher 
and  slabs  is  list'd  for  harking. 

(lontraetors  Inrnish  all  the  labor  and 
explosives  retpiired,  and  ent  and  set 
the  erihhing.  Kagle-l’ieher  tnrnishes 
all  etpiipment,  |)ower,  and  erihhing 
Inmher. 

The  eompany  has  loinid  it  ativan- 
tageons  to  eonerete  a  15  to  20-tt.  eollar 
ht'eanse  the  iipptT  20  It.  is  the  part  that 
rots  first.  Some  tests  are  now  in  prog¬ 
ress  using  treatt'd  erihhing. 

Small  cans  that  hold  from  HIM)  to 
l.OtM)  II).  are  iisetl  in  sinking  tin*  shaft. 
'I'he  hoistman  pulls  a  can  a  lew  feet 
above  the  di'ri  it  k  rtMini  lliMir  and  then 
pulls  a  flat  deck  ear  iindt'r  the*  ean, 
whieh  is  lowered  and  inilatehed  from 
the  hoist  c'ahh*.  lie*  thcai  trams  the  load 
out  for  dumping. 

In  sinking  shafts  in  the  early  eanip 
days,  watc-r  was  a  problem.  W'lien  it 
was  struck,  a  pomp  seat  was  ent  and 
pumps  installed.  'I'hen  sinking  oper¬ 
ations  were*  rc’snnied  until  the  length 
of  snetion  was  ri'aehed  and  another 
pomp  seat  was  e  nt.  'I  he  pr(K-<‘dnre  was 
followed  until  the*  shaft  was  bottomed, 
(airrontly,  water  is  not  a  problem  as,  in 
most  instances,  the*  water  table  is  at 
the  bottom  of  the  shaft. 

Unfortnnately,  in  [)arts  of  the*  field, 
hydrogen  sniphide  was  presc-nt  in  the 
water  whieh  resnited  in  an  eye*  ailnu'iit 
e.dh*d  “pink  eye.”  'Ibis  afllietion  was 
painful  .Old  fre(|n«‘ntlv  caused  blind¬ 
ness  lasting  a  day  or  tw'o. 

Hlusting 

d'lic*  average*  round  for  blasting  in  an 
Kagl«*-I’ielu*r  shaft  is  inaeh*  np  eif  M  to 
lb  drill  holes,  e'ach  5  ft.  deep,  with  a 
four-hole  diamond  ent  drilled  at  the 
eorn<*rs  of  a  2/4-ft.  .s(|nar«*.  'I'he  lK)h*s 
are*  angle*d  teiward  the*  ee*nte*r  of  the* 
cut.  Kithe*r  two  in  thre*e*  he)le*s  are* 
elrille*d  on  the*  side*s.  .All  se|nare*-np  he>le*s 
are  s|V)tte*d  H  iti.  in  fre)m  the*  wall. 
Using  100  te)  120  eartrielge*s  ni  a  se*mi- 
ge*latin  tvpe*  of  e*xple)sive*s  to  load  the* 
elrill  hole*s,  this  reennd  ave*rage*s  an  ad¬ 
vance  of  1  ft.  pe*r  shift. 


ehe*rt.  Ife*ee)rds  show  that  costs  we*re* 
sometimc's  as  high  as  $4  a  ft.  for  dia¬ 
monds  alone*.  .-Ml  ehnrn  drilling  was 
and  is  deem*  by-  inde*pe*nde*nt  contrac¬ 
tors  at  a  fixe*d  price*.  .\t  pre*se*nt,  it  is 
Sl.fK)  a  ft.  for  Ole-in. -diame*te*r  hole*s. 
Whe*n  de*sire*d  fe)r  ve*ntiIation  pnrpose*s, 
casings  are  le*ft  in  the*  hole's  and  the* 
eompanv  pays  feer  the*m.  Otherwise*, 
whe*n  a  hole*  is  bottome*d,  the*  eon¬ 
traetor  polls  np  the*  easing. 

.\s  the*  de*pth  of  a  hole*  nc*ars  the* 
mine*rali/e*d  be*ds,  the*  drill  enttings  are* 
panne*cl  to  de*te*rmine  the*  pre*se*nee*  of 
Ie*ad  or  /.ine  .snlphide*s.  If  the*  sample's 
appe*ar  to  be*  of  commercial  grade,  the* 
driller  limits  his  progress  to  runs  of 
2.'j  ft.  The*  enttings  are  baile*d  ont  afte*r 
each  run  and  dnmpe*d  into  small  indi¬ 
vidual  hole's  dug  in  the*  seeil.  An  Kagle*- 
Piehe*r  fie*Id  man  or  ge*ologist  ehe*eks 


and  le)gs  e*aeh  drill  hole*  and  take*s 
satnple's  of  inte*re*sting  enttings  for 
assay. 

'I'he*  eontraetor  nsnallv  make*s  his 
profit  in  drilling  through  the*  shale*, 
whieh  runs  fremi  .50  to  2(K)  ft  thick.  His 
tremble's  start  w'he*n  he*  hits  the*  ehe*rt. 
e*spe*eially  if  the*  ground  contains  wate*r 
c*onr.se*s  or  bonlde*rs.  In  ehe*it,  elrill  bits 
are  rt*sharpene*d  afte*r  drilling  about  5 
ft.  In  uniform  ehe*rt,  an  ave*rage*  eif  2H 
ft.  of  heile*  a  shift  is  c*onside*re*d  good 
progre'ss.  In  the*  shale*,  l(K)  ft.  of  hole* 
a  shift  is  a  fair  ave*rage*. 

.Shaft  Sinking 

Shafts  are*  e*ithe*r  0  by  0  ft.  or  5  by  7  ft. 
in  the  elt*ar.  The*  0  bv  0-ft.  size  is  the* 
popular  one*  at  this  time.  (a*ne*rally, 
shafts  are*  sunk  bv  eemtraetors  at  varv- 
ing  prices  ranging  from  SIS  to  S2.5 


I.OADINCp  DYNAMITK  (.'II.AKCpK.S:  The  averaxe  primary  blast  consists  of  14  to  Ifi  elrill 
holes,  each  .5  ft.  deep,  loaded  vsith  100  to  120  cartridRes  of  a  semiKclatin  ty|>e  of  explosives. 
Results  are*  consistently  satisfactory. 
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I)IKSKI<>I’()WF.I(F.I)  I.OADKKSi  Approxiniulfly  SO  (o  pt-r  criit  of  lioisird  dirt  it  louded  by  dicM'l-powerrd  loaders.  F.(|iiipnient  main- 
lenaiM-e  t-otlt  are  hiich  because  of  Ibe  abrasive  nature  of  the  rotiKb  dirt  and  tbe  raKKed  bottoms  in  the  mines. 


Ill  slialr,  many  blast  lioli'S  an*  iiiadi* 
with  an  aii^nr  drill.  l'li«'  usual  round, 
c-onsistin^  oi  lour  holt's  in  the  cut  and 
lour  holfs  in  tin*  t-ornors,  is  loath'd  with 
ahont  40  cartridj'i'S  of  sfini^t'latin  dy- 
naniitf.  iit'siilts  avrraf't'  414  it.  of  shaft 
|)('r  round.  Miu-kin^  is  doin'  hy  hainl. 

in  most  oi  till'  primary  blasts,  tin' 
dyiiamitt'  t-har^i's  art'  primt'd  with 
blasting  t-aps  anti  safi'ty  fust'.  As  an 
atitit'tl  safi'ty  fat-tor,  tht'st'  shot-primi'rs 
art'  t'ln  asi'tl  in  a  t-ariihoartl  slit'll.  'I'lit' 
oyi'rall  t-onsnmption  of  t'xplosiyfs 
ran^t's  from  0.44  Ih.  pt'r  ton  in  hi^h- 
iiMif  mint's  np  to  1.13  ih.  pt'r  ton  in 
miiii's  with  narrow,  low  ht'atiin^s. 

Krt'ipn'iitly,  tin'  tirill  holt's  wi'rt' 
sipiihht'ii  to  t'lilarf'i'  tht'in  at  tin'  bot¬ 
tom.  .Afti'i  stpiihhin^,  t'at-h  holt'  was 
loaiit'tl  with  MM)  to  120  t-artritl^t's  of 
I'xplosixt's.  Lati'i  stiniii's  shtiwt'tl  that 
lilt'  tons  of  ort'  hroki'ii  pt'r  ftwit  of  holt' 
ilriiit'ti,  or  tilt'  pounds  of  t'xplosiyt's 
nst'tl  pt'r  ton  of  ort'  hrokt'ii,  tiiti  not 
justify  sipiihhin^.  NN'Iit'ii  holt's  wt'rt' 
sipiihht'ii,  tin*  I'xplosix’i's  loailin^  fat-tor 


was  ahont  1/4  Ih.  pi-r  ton.  Without 
sipiibhin^,  it  is  0.77  Ih,  pt-r  ton. 

Minin)' 

I'aij'lt'-l'ii-hfr  nst's  tin'  room-anil- 
pillar  nn-lhoil  of  miniii)'.  or  opt'ii  stopi' 
as  it  is  stimt'tiint's  t-allt'tl.  Owiii)'  to 
till'  irrt'j'iilarity  of  tin-  ort-  inns,  othi'i 
mi-lhotis  havt'  ht't'ii  trii'il  hot  tin-  opt-r- 
ators  havt'  always  n-tiiriiftl  to  tin' 
riMim-ainl-pillar  mi'thotl. 

Hi'fort'  mint'  mt't-hani/.ation,  lit'ail- 
inj's  wt'rt'  ailyain-t'tl  hy  lirilliii)'  from 
a  tirill  post  with  a  4-ft.  arm.  Tht'ii  tin' 
stopi',  or  hfin-h,  was  niint'tl  in  I'itlii'r 
out'  or  tw'o  Im'ikIii's,  ili'pi'iniiti)'  upon 
till'  tliitkni'ss.  'I'liis  was  iloiit'  w'illi 
ilrills  monnti'd  on  tripoils.  If  tin'  hi'in  li 
t'Xt-i't'ilt'tl  14  ft.  in  ihit-kni'ss,  a  row  of 
hori/ontal  rt'lii'f  holt's,  i-allt'il  splitti'is, 
was  ilrillt'tl,  somt'timt's  to  a  ili'pth  oi 
1.5  ft.  Wilt'll  miK-ki'ti  out,  till'  ri'inaiii- 
ill)'  Im'iI  w'as  firilli'il  out  w-ith  stopi- 
holt's,  or  lifti'rs. 

Now,  drilliii)'  is  tiont'  from  air- 
powrri'd  t-rawlt'r-niomiti-d  jmniHis  t-ar- 


ryiii)'  ont'-pii't-r  drill  masts  rt'acliiii)' 
from  12  to  2f)  ft.  In  lii)'hi'r  )'romifl,  two- 
pirt-t'  tfli'scopit-  masts  art'  nst'tl.  Out' 
nioili'l  t'xtt'inis  to  .3.5  ft.;  tin'  latrst  ininlfl 
I'xtt'iids  to  70  ft.  Till'  70-ft.  masts  art' 
list'd  to  taki'  down  miiii'rali/t'd  naif 
that  was  passrd  up  in  tin'  days  of  hand 
miiiiii)'  as  tiai  low  )'raili'. 

.Slab  romnis  art'  tirillt'tl  from  top  to 
bottom.  In  sln-rt  )'ri)mnl  10  to  12  ft. 
tlik-k,  tliri'i'  drills  can  he  momitt'd  on 
a  mast.  In  hi)'ht'r  )'roimd,  tin'  )'t'nt'ral 
praetk-t'  is  to  drill  anti  blast  a  slab 
midt'rt-nt  roninl.  Aftt'r  a  blast  is  firctl, 
till'  jmniM)  t-limhs  the  imit  k  pili'  to  drill 
the  upper  part  of  tin'  lii'atliii)'. 

.Nearly  all  of  tin'  drifters  are  .3)4  in. 
•A  few  4-in.  drills  are  nst'tl  in  sht'et 
I'romid.  Air  prt'ssiirt's  vary  from  SO  to 
)M)  Ih.  at  tilt'  mat-hint'.  Somt'  jacklt')'s 
are  in  list',  partk-iilarly  in  loiij'-hole 
prospi'tt  drilliii)'.  I'liey  art'  proyini' 
xt'ry  satisfat-torv  for  that  w'ork. 

The  use  of  lii)'her  ijradt'  drill  steel 
anti  t-arhide  hits  has  rt'dnct'tl  costs. 
Tilt'  consumption  of  drill  stt'el  per  ton 
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oi  rock  has  (lro|)|M  (i  troin  0.10  Ih.  per 
rock-ton  to  0.06.5  Ih.  p<*r  rcK-k-ton.  I)f- 
spitt*  thfso  iinprovtMiUMit.s,  hit  and  stffl 
costs  arc  still  anioii^  the  large  items 
of  expense  that  most  he  reduced  even 
further.  The  country  r(Kk  chert  is 
highly  abrasive  and  greater  improve¬ 
ments  in  steel  and  hits  are  a  challenge 
to  the  mamifactnrers. 

The  etnplovment  of  jmnhos  and  bet¬ 
ter  steel  has  residted  in  a  deciiled  in¬ 
crease  in  drill  pnahiction.  Their  use 
has  also  contributed  to  r<‘diiced  down¬ 
time  in  tin*  breakage  cycle.  A  lew 
years  ago,  4.5  t(j  .50  tons  broken  p»*r 
drill  shift  was  considered  g»H)d.  .\t 
present,  the  company  averages  J(K) 
tons  broken  per  drill  shift.  .\t  one 
heading,  the  results  exceed  2(K)  tons 
per  drill  shift. 

(aunpressed  air  is  supplied  from  two 
central  electric-powered  air  plants 
which  are  tied  in  w'ith  a  pip<*line  loop 
serving  the  centrally  located  mines.  A 
lew  isolated  mines  have  their  own  air 
plant  of  either  one  or  two  compressors. 
All  drill  steel  is  made  up  and  serviced 


in  a  m<Kl(‘rn  steel  shop.  l)eli\ cries  of 
steel  and  pickups  of  damaged  or 
broken  st<*el  are  made  each  dav. 

Mechani/ation  has  prolonged  the 
life  of  the  Tri-State  fieUI  bv  .several  mil¬ 
lion  rock-tons  of  such  low  grade  that 
it  would  have  been  impossible  to  hav«* 
mined  it  eci)nomicallv  with  the  hand 
methods  of  the  past. 

bast  year,  the  combined  recovery  of 
/.inc  and  lead  was  p«‘r  cent,  with 
an  aserage  of  17  tons  per  man-shift. 
Some  of  tlu*  more  efficient  mines 
reached  22  tons  per  man-shift.  'I’welve 
yt'ars  ago,  the  tons  proihiced  per  man 
iiiKlergroimd  were  a  little  more  than  5 
tons  a  shift.  .Mechanization  was  then 
in  its  infanev. 

Loading 

Approximately  80  to  00  jwr  cent  of 
hoisted  dirt  is  loaded  by  dies<‘l- 
pow<‘red  loaders.  Several  tliflerenf 
models  and  makt's  are  in  use;  Allis- 
(.'halnu'rs  lll)-.5  and  HD-O;  Kimeo 
Types  104  and  10.5,  ('aterpillar  1)4  and 
1)0;  and  a  Th<‘w-Ia)rain.  Because  of 


the  abrasive  nature  oi  the  rough  dirt 
and  th(‘  ragged  Ixittom,  maintenance 
losts  are  high(‘r  than  in  limestone. 

rhe  remainder  of  tla*  tonnage 
hoisted  is  loaded  by  three-drum  slush- 
ers  mount«-il  on  a  crawler  chassis, 
either  t'httric-  t)r  air-pt>wered.  Slush«*r 
load<-rs  do  not  have  the  capacity  and 
maneuserabilitv  of  diesel  loailers  but 
they  ha\e  a  definite  plac<‘  in  conditions 
favorable  to  their  use.  From  2(M)  to 
()(N)  tons  can  be  loaded  with  diesi‘l 
loadt'is  per  shift,  varying  with  the  sizt* 
of  the  dirt  pile  on  which  the  loadt'r  is 
working.  Shishers  will  l«>ad  from  1.50 
to  2.50  tons  per  shift. 

Building  roads  tor  truck  haulage  is 
exceptionally  hard  on  eipiipiiu'iit, 
especially  lor  track-rail  asse.mblies.  'l  o 
reduce  tlu*  wear  as  much  lis  possible, 
bucket  lips  and  crawler  pads  ar<‘  hall- 
soled  with  armor  plate  alloy  that  is 
fairly  wear  ri'sistant. 

Ilauluge 

The  progressive  st<'ps  in  haulage 
are  interesting.  First,  theie  was  iimh* 


IIAl'I.A(>K:  llaiiliiiK  blasted  ore  iinderKroiiiid  in  an  18-ton  semitrailer.  Tlie  installation  of  battery  trucks  proved  trackless  ininiiiK  lo  be  Ibe 

answer  lo  lower  costs  and  greater  Hesibility  in  F)agle-Picber  mines. 
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MISSISSIPPIAN 


Ch«t(«r  0-  100  ft. 


B  Bad  0  -  ? 


Beds 

Unoltarad 


B«d» 

Minaralizad 


Chmrokam, 

0  •  300  ft. 


S^ala  I  Charoliaa 


C  Bad  3S  -  32  ft. 


Jotp  Ct<  &  Ora 


0  Bad  18-32  ft. 


Cotton  Rocli  &  Ch 


Ora  Whara  Froclurad 


E  Bad  5  -  8  ft. 
f  Bad  12-15  ft. 

G  Bad  10 -20  ft. 

H  Bad  15-20  ft. 

J  Bad  0  -  40  ft. 

K  Bad  0-40  ft. 

I  Bad  0-35  ft 

Short Cr««li  Ooltf*  7  lOft 


It  &  Ch  Nodulot 

Cottoo  ffock  &  CK  ' 

I 

Thin  Boddod 
Bondod  Dark  Groy  & 
Brown  Ch  B  Brown  It 

Olouconit*  Spocklod  It.  with  ^ 
Photphoto  ^obblot.  Som«  Dork 
Ch.  Nodwiot  I 

Ch  Nodulot  in  Light  Brown  Lt. 

Cotton  Bock  B  Donto  Ch 


Jotp  Oolo  Ch  B  Of* 


Or«  Wh«f«  Trocturtd 


iotp  Oolo  Ch  B  Or« 


Jotp  Oolo  Botiduol 
Ch  B  Oro 


Jotp  Oolo  Ch  B  Of* 
Or*  Wh«f«  Trocturod 


M  Bod  0  -  70  ft. 


Ch  Nodulo*  in 
light  Brown  It 


Jotp  Oolo  Ch  B  Or* 


N  Bod  20  •  30  ft. 

O  Boc  8  ■  10  ft. 

P  Bad  0-  10  ft. 

O  Bad  0-  10  ft. 

^^^^"™^^Uncon?ormit^ 


Cotton  Rock  Ch. 
Mottly  Donto  Ch 

Bandod  Ch  B  It 


Bondod  Ch  B  It 


Of*  Whor*  Trocturod 

Jotp  Oolo.  B  Or*  tHCCT 
R*ploc*t  It.  Bonds 

Or*  Wh*r*  Froctur*d 
Jotp.  Oolo  B  Or* 
R*ploc*t  Lt  Bonds 


R  Bod  50-  100  ft. 


Dork  Ch.  Nodulot 
in  Dork  Brown  Lt 


Or*  Found  in  Top 
10  20  ft  ot  Bed, 
Jotp  Oolo  Ch  B  Or* 


Forn  Glon  50  ft.  i- 


Oroy  Ch*rt  Nodulot  in 
Soft  Gray  Lt.  and 
Gr*on  Sholy  Limottorto 


Jotp  Oolo  B  Or* 


ABBRfVIATIONS  It.  Limottono,  Ch  Ch*rt  or  Flint; 

Oolo  Oolomito;  Jotp  Jotperoid 


SKC.TIONi  Thik  tmcinn  of  n  %rction  of  thr  iiunrmlizrd  bedk  was  made  by  Fagle-Pichcr  in  May,  lfJ49. 
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r.  SFKNC'KK  SIIOKK:  I  ncic-r  the  direction 
of  T.  Spencer  Shore,  president  of  The  KaKle- 
Picher  (Company,  activitie*  are  heiiiK  ex¬ 
panded  and  diversified. 

tlicii  tail-rope  haulage  was 
iiitro(liit'(‘(i  ill  certain  mines.  N(‘.\t, 
three-  anti  toiir-tlriiin  haulage  hoists 
were  built,  which  provitletl  a  wide 
ran^e  in  any  direction.  'I'his  was  lol- 
lowed  hy  the  installation  ol  battery 
trucks,  which  proved  that  trackless 
mining  was  the  answer  to  lower  costs 
and  greater  Hexihilitv.  Sevt'ral  diesel- 
powered  types  of  truck  bodies  are  in 
n.se.  Where  there  is  turn-around  room, 
the  .semitrailer  is  found  to  he*  easier  on 
tires  and  on  springs  than  the  dump 
bed.  (.'apacities  are  10  tons  on  the 
dump  bed  and  10,  15,  and  18  tons, 
ri’spectiyely,  on  the  three  sizes  of  semi- 
traih*rs. 

For  economy  in  tires  and  frames, 
road  maintenance  is  a  must.  The  mines 
are  eipiipped  with  dies«*l-powered 
road  graders.  Mill  tailings  are  dumped 
down  conyenient  drill  hoh's  or  into 
unused  shafts  for  road  surfacing. 

Hoisting 

Hoisting  methiMls  as  practiced  in  this 
field  are  (jiiite  uni({ue  and  are  a  source 
of  much  favorable  comment  by  visitors 
from  other  mining  camps:  In  small- 
tonnage  mines,  two  men  con.stitute  a 
crew  —  a  hoistman  and  a  luMiker.  In 


large-tonnage  mines  (dirt  hauls),  a 
hopper  puller  is  added. 

The  hoist  is  set  6  or  8  ft.  alwivr*  the 
top  of  thi*  hopper  and  near  the  edge 
of  the  shaft.  .'Xt  a  (list  ance  of  a)M>ut 
ft.  down  from  the  hoist  floor,  lacing 
iMiards.  1  by  12  in.,  are  extended,  taper¬ 
ing  out  to  an  opening  about  f)  by  8  ft. 
They  act  as  a  funnel,  checking  any 
swing  of  the  can  caused  by  wind  and 
guiding  th(‘  can  up  to  the  hoist.  'I'lie 
hoist  cable  used  is  X-in.  18  by  7  non- 
spinning  tyjx*.  The  expected  life  of  a 
cable  is  ,5(),(KK)  tons. 

On  what  is  liKally  referred  to  as  dirt 
haul,  112-hp.  or  125-hp.  motors  are 
used.  They  are  kept  running  continu¬ 
ously.  When  a  can  is  dumped,  tin* 
clutch  is  relea.sed.  Hy  the  time  the 
empty  can  ri'aches  the  bottom,  a 
load(‘d  can  is  in  the  c(‘nt(‘r  of  the  shaft 
r(‘ady  to  be  pulh'd  up.  'Hie  hooker  un- 
snaps  the  h(M)k  from  the  empty  and 
latclu'S  it  onto  the  bail  of  the  load(‘d 
can.  There  are  usually  WK)  or  more 
X-ton  cans  hauled  p(‘r  shift  of  about 
7/'4  hours. 

P(‘rfect  synchroni/ation  is  main¬ 
tained  b(‘tw(‘(‘n  the  hoistman  and  the 
luMiker.  N(‘ar  the  hoistman’s  hand  is 
a  contact  switch,  called  a  “Skiddo”  sig¬ 


nal,  w  hich  h<‘  flashes  so  the  luNiker  can 
move  into  tin*  ch‘ar  should  the  hoist¬ 
man  bump  a  can  or  have  some  spillage* 
when  dumping. 

The  hoistman  disengag(‘s  the  clutch 
about  25  ft.  below  tiu*  dump  laiard 
and  masts  to  about  eve  lex  el.  lb*  th(‘u 
brakes  it  and,  at  the  same  time,  pulls 
a  hinged  trap  d(MH  that  closes  the  well- 
hole  opening.  \  tail  hiMik  is  hiHiked 
to  a  ring  in  the  iMittom  of  tin*  can  and 
the  brake  is  reh'ased,  allowing  the  can 
to  up-end  and  dump  into  the  hoppi'i. 
riie  can  is  righted,  the  tail  luMik  un¬ 
hooked,  the  trap  diMir  rais(‘d,  and  the 
empty  is  returned.  Hoisting  spet'ds 
range  from  l,<S(Mf  It.  to  2,I(M)  It.  a 
minute.  For  handling  men,  TytM)  ft.  a 
minute  is  tin*  re<|uiremeut.. 

Until  r«‘cently,  the  company  used 
a  hooker  working  with  a  thre(‘-can 
tiirntabh*,  electrically  controlled.  'I'lu* 
tiirntabh*  ri'volved  and  cent(‘red  a  can 
while  another  was  being  loaded  and  a 
loaded  can  was  ready  to  rotate  into 
hoisting  position.  This  tiirntabh*  has 
been  superseded  by  an  ingenious  de- 
\  ice  designed  by  F.  J.  (  aiddeback.  'Hie 
device  consists  of  a  shuttle  ear  holding 
two  cans.  It  is  pushed  back  and  forth 
((’ontinued  on  pagt*  2b) 


l.().AI)I.NC>  4  liOFPKK:  For  diiinpiiiK  ore  iiilo  a  iMtpixr,  a  tail  ix  inxrrtrd  into  a  riiiK 

in  tfitr  iMiUom  of  a  can  loaded  with  ore,  the  brake  i»  releaxed,  and  the  can  ix  iip-rnded. 
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'I'llK  I'ANAMA  OANAI.;  Thi»  iatnouk  waterway  rxlendiiiK  more  lliati  47  miles  across  the  Isthmus  of  Panama  was  formally  opened  to  ship 
traffic  on  AuKiist  15,  Ifil4.  Hnill  under  the  direction  of  (General  ((eorKe  W.  Cioethals  and  his  staff  of  construction  and  sanitary  eiiKineers, 
it  is  re(OKni/.ed  as  <me  of  the  world’s  oiitstandiiiK  engiiieeriiiK  achievements.  Its  value  to  intemalional  commerce  and  development  is 

almost  bey<ind  comprehension. 


i:xPLOsivi:s  iiklp  to  reimovk 
tiiri:at  to  panama  canal 


I’^n^^inrcrin^  •bill  and  operating  bnctw-liow  plus  tlie  appllcatl«»n  f>f  modern 
lilaalin^  tecliniques  eliminate  the  danger  of  a  r«»eli  slide  without 
Interrupting  normal  movement  o  f  traffle  th  rou  ^h  the  C'  anal 

\.  K,  HOI  (.11  ION  * 


"discovery”  of  a  crack  in  the 
I  I’aiiaiiia  (filial  was  widclv  poltli- 
ci/.cd  ill  (lie  spring  of  I95f.  According 
to  reports,  tlie  iiiipeiidiii^  rin  k  slid**  on 
( !oiitiactoi*s  Hill,  ill  the  famous  (hiil* 
lard  (iiit  wh«*i(‘  the  Panama  (.'anal 

*.Atliiimislidti\e  .Assist.int  to  ihr 
(a-ncr.d  Nt.in.igcr,  'rccoii  ()or|Hir.ilion 
l).dl.is.  Ii  v.is 


crosses  the  Continental  Divide,  would 
close  tin*  (Janal  to  trafflt'  lor  a  year. 
'I  he  reports  were  not  news  to  the 
Panama  (lanal  Company,  opi'rator  of 
tin*  Canal.  'I  he  company  had  known 
of  the  threat  of  a  i<Hk  slide  since  PkPf, 
and  in  19.54,  when  the  danger  s«*emed 
imminent,  decith'd  to  remove  part  of 


Contractor’s  Hill  hy  the  skillful  use*  of 
c.\plosiv(‘s  and  mod<‘rn  (‘(piipment. 

.After  more  than  a  year’s  activity  in- 
\olvinf{  hlastin^  and  e.\cavatin^  more 
than  3,(HKMI99  cn.  yd.  of  volcanic  ajr- 
jl'lomerate  nnk  and  shale,  the  threat 
to  the  Canal  has  In'eii  removed.  .\nd, 
through  rc'inarkahle  f«‘ats  of  en^iiK'er- 
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iiig  and  Masting  Nkill,  t)u‘  (ianal  rr- 
inaiiii'd  open  during  more*  than  a  year 
ot  eunstriK'tion  activity,  with  ships 
passing  without  interruption. 

History  of  C.'unul 

Panama  was  discovered  in  h'M)!,  hnt 
it  w'as  not  until  1513,  when  BallM>a 
sighted  the  Pacific,  that  the  Isthmus 
was  recogni/ed  as  a  pot(‘ntial  route 
hetw(‘en  (Kcans.  In  1521,  the  .Spanish 
t(M>k  advantage  of  tlx*  Isthmus  hy 
hnilding  on  the  Pacific  side  a  city  now 
known  as  Old  Panama.  'Phis  city  was 
used  us  a  collection  depot  tor  gold 
from  the  west  coasts  of  .North  and 
South  .America.  Transportc-d  hy  mnie 
hack  across  the  l.as  (Jrnces  trail,  the 


gold  was  sent  to  Knrope  hy  ship  from 
the  city  of  (iolon.  In  IflTk,  tin*  pirate 
.Morgan  used  this  same  trail  to  attack 
Old  Panama  from  the  rear,  completely 
sacking  it.  The  ruins  ot  Old  Panama, 
incinding  what  must  have  Ix'en  one 
of  the  first  fonr-.storv  hnildings  in  the 
.New  World,  may  still  he  st‘en. 

Panama  (.'ity  was  rehnilt  and  tlx* 
Las  (,'rnc(*s  trail  continned  in  its  role 
as  the  short  ent  between  <K-eans.  But 
hnsiix'ss  was  slow  until  the  '411  (>old 
Bush  and  the  snhse<px‘nt  opt'iiing  of 
the  West  brought  hordes  of  people 
across  the  Isthmus.  Business  became 
so  g(Kxl  that  it  inspired  the  constrnc- 
tion  of  a  railroad,  which  was  com¬ 
pleted  in  1855  and  is  still  in  use.  In 
1880,  the  French  (,’anal  ('ompany  was 


organized  and  constinction  was  st.ii  ted 
on  tlx*  Panama  Oanal,  but  disease  and 
inability  to  finance  snch  a  laigc*  projt'ct 
sp«*lled  defeat.  Hcvently,  several  relics 
of  the  French  t*fh)rt  wc*r»*  found.  Tlx* 
apparent  ratio  ot  (iognac  Ixkttles  to 
picks  and  otlx*r  t(H)ls  might  indicate 
one  handicap  of  the  first  excavators 
at  (, 'on tractor's  Hill. 

Tlx*  I'nited  States  (a»verimx*nt 
bought  the  rights  to  the  Panama  (Janal 
in  P104  and  began  constinction,  taking 
np  where  tlx*  French  had  left  oil.  Tlx* 
project  was  comph'ted  in  ten  years  at 
a  total  cost  of  8-380,0(K),(KH)  and  the 
(amal  was  opened  to  traffic.  Shortly 
alter  tlx*  opening,  the  ('anal  was  closed 
by  a  very  large  slide  that  bl<K'k(*d  it 
lor  nearly  a  year,  but  it  was  finally 


(.'I'l.KHKA  i(i.AII.I.AKI))  (.'I'T;  This  view  of  the  (.'iilebra  ('ul,  now  known  iiit  the  (iuiWurd  (.'of,  wav  iifHiloKruiilxrd  on  May  17,  Iftl3,  lookiiiK 
iHirth  from  (.'(mirur-tor'ii  Hill.  To  complete  construction  to  specifications  —  H  mi.  Ionic,  ft.  deep,  and  a  iMXtom  width  of  I.IMMI  ft.  —  more  than 

I  cu.  yd.  of  rtM-k  and  cminlomerate  were  blasted  and  excavated. 
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OON'I'KACTOH'S  lill.l.!  Tliiit  ik  Ihr  kfclioii  of  CiMilructor’k  Hill  in  which  the  crack  wak  ilik- 
covered,  ak  |>h(it<iKraphrd  iroiii  Fiirplc  ItiH-k  directly  acrukk  tite  C^anal  from  the  trituhle  area. 
The  hill  rikek  •‘)32  ft.  above  the  Ciaiial't  water  level. 


KXC;A\  .ATION  IN  FHtK.HKSS:  Alter  careful  planniiiK  h>  Tecon’k  eiixineerv.  the  cracked 
area  in  (  ontructor'k  Hill,  l.tMKl  It.  loiiK  and  fMM)  It.  deep,  wak  excavated  in  a  veriek  ol  vtepv, 
or  benchek,  40  It.  deep  and  20  to  40  ft.  wide. 


rt*<»pfi»*d  to  traffic  in  191fi.  Since  that 
time  the  Fanaina  (Janal  (Jompany  has 
removed  ftetween  20  and  30  million 
cit.  yd.  of  earth  and  shale,  which  had 
^radnallv  worked  their  way  into  the 
(,'anal.  \  contract  with  Tecon  (Corpo¬ 
ration  of  Dallas,  Texas,  recently  com¬ 
pleted,  was  the  first  larj'e  excavation 
joh  that  has  Ixen  l(*t  to  a  private  con¬ 
tractor  for  the  (Canal  as  it  is  now  used. 

Site  of  the  Trouble 

(Contractor’s  Hill  is  shaped  much 
like  a  potato  with  one  Hat  side,  the  Hat 
sid(‘  hein^  tlx*  cliff  overhanging  the 
(Canal.  On  top  were  two  crests,  one 
goin^  to  elevation  117  and  one  to  ele¬ 
vation  38.5;  water  level  of  the  (Canal  is 
at  elevation  8.5.  It  is  a  huge  block  of 
highly  fractured  volcanic  agglomerate 
rcK-k  resting  on  a  sloped  bed  of  (Cuca- 
racha  shale.  The  hill  is  crisscrossed 
and  cubed  by  vertical  joints  running 
15  di‘grt*es  and  75  degrt*es  off  the  line 
of  the  (Canal  and  bedding  planes  dip¬ 
ping  about  '^O  degrees  to  .50  degrees 
toward  tlx*  (Canal. 

(Contractor’s  ffill,  which  rises  3.32  it. 
above*  the  water  level  of  the  (Canal,  and 
its  twin,  (Cold  Hill,  on  the  other  side 
had  always  lx*en  c-onside'red  relatively 
stable.  However,  in  19.38  survey 
parties  di.scovered  a  crack  running 
roughly  parallel  to  the  (Catial,  nearly 
l,(XK)  ft.  long  and  removed  from  the 
center  of  the  (Canal  by  about  l(X)  ft. 
Soundings  determined  it  to  be  up  to 
fXM)  ft.  ill  depth,  and  measurement  over 
the  years  indicat(*d  that  the  crack  was 
widening.  Tlx*  movenx'ut  was  in  and 
out,  but  tlx*  inward  mov(*ux*ut  never 
(|itit(*  eipialed  tlx*  outward  movement, 
rix*  threat  to  tlx*  (Canal  was  not  so 
much  that  the  frc*e  w(*dge  of  rock, 
lH)und(*d  oil  oix*  side  by  the  vertical 
cliff  rising  from  the  (Canal  and  on  tlx* 
other  by  tlx*  crack,  wcxild  topple  over, 
but  that  it  would  sliclt*  bottom  first 
into  the  (Canal. 

'I'lx*  (*ngiue<*rs  of  tlx*  i'aiiama  (Canal 
(Company  W(*re  of  tlx*  opinion  that  tlx* 
crack  was  caused  by  a  inoveirx*nt  of 
tlx*  (Ciicaracha  shale  formation  iiixier- 
lying  (Contractor’s  Hill  and  was  aggra¬ 
vated  by  hydrostatic  pressure  against 
the  free  wetige.  To  prevent  a  slide, 
it  was  decided  to  drive  a  tunnel  per¬ 
pendicular  to  the  face  of  the  hill  to 
iutt*rst*ct  the  crack  and  rc*lieve  the 
hydrostatic  pr<*ssure  and  to  remove  the 
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tt-rial  out  ot  tlit*  tniiiu’l  ciitraiuo  aiitl 
across  the*  (.'anal.  Kacli  Mast  ^avt*  tlu‘ 
.tppcMraiitf  of  a  tiiaiit,  opc'ii-cliokc- 
sliot^iiii  firiiij'  fhart'c’s  of  renk  at  (ioli! 
Hill  on  tiu*  op|>ositt‘  side*. 

I’lallll^n^ 

(Jarcliil  plaiiiiiii^  l)y  tin*  ('anal  csiin- 
p.niv  indic-atccl  that  one-hall  of  the* 
tiec  \v<‘d^«-  ol  rot-k  and  enough  renk 


inent.  and  personal  eliects  of  the  cr*‘sc 
that  was  sent  Ironi  the*  I'nited  States. 
'I'he  (‘(phpinent  and  personnel  he^ran 
arriving  in  Jtdy,  and  (‘.xcavation  was 
startc’d  iininediatelv.  I'lie  5  hv  7-tt. 
tnnnel  project  was  sniH'ontractecI  to 
Hildon,  Inc.,  a  Panama  linn.  The  driv¬ 
ing  ol  the  tnnnel  was  c'oinpletc‘d 
(piic'klv  hv  using  heaw  charges  ol  ex¬ 
plosive's,  which  threw  the*  hlaste>ei  nia- 


Ire-e*  we-elge*  of  rock  and  a  small  portion 
he-hind  the*  crack. 

.•\lte*r  hiels  from  se*ve*ral  compaiiie*s 
had  he-e-n  re*ccive*d  and  re*vie*we*d,  dis- 
enssieens  we*re*  held  with  the  low  hiel- 
der,  IVcon  ('orporation  of  Dallas, 
Te*xas,  conce*rning  its  e*xpe*rie*ncc*,  capa- 
hilitie*s.  financial  re-sponsihilitv,  and 
propose*el  me-thod  ol  pe*rlorming  the- 
contract.  The-  ce»ntract  spe*cifications 
provide*el  lor  a  lump  sum  pavnie-nt  for 
mohili/ation  ol  e-epiipme-nt  in  Panama 
and  lor  two  unit  prices,  one  lor  HK-k 
e*xcavation  and  one*  for  shale*  e*xcaxa- 
tion.  In  the*  e*ve*nt  ol  a  sliele*,  the*  con¬ 
tractor  was  not  to  he*  he*ld  liable  nnle*ss 
it  coidel  he*  prove*el  that  he*  had  he*e*n 
ne*glige*nt,  howe*\e*i,  he*  riske*d  his 
e-epiipiiu'iit  and  re*pntation  on  his  abil¬ 
ity  to  comple*te*  the*  proje*ct. 


Kepiipmcnt 

\V'he*n  the*  contract  was  awarde*d, 
basic  thinking,  de*ve*lope*el  einring  the* 
pre*paration  of  the*  e*stimate*,  was  re*- 
e*xamine‘d  and  e*(piipme*nt  ne*e*ds  we*re* 
thoroughly  planne*el.  The*  e*(piipme*nt 
application  was  w<>rke*el  eent  Irom  the* 
time*  allowe*d  lor  compl(*tion  ol  the*  job, 
we*ighing  such  factors  as  (K-ean  haul¬ 
ing,  lie*xihilitv,  lilting  facilities  avail¬ 
able*  at  Panama,  anel  e*conomics.  .\ 

2/'i-cn.  yel.  shoxe*!  was  se*le*cte*el  as  the* 
basic  nnit,  thre*e*  Hnevrns-Krie  .>IH’s 
we*re*  chos(*n  and  thre*e*  spre*aels  ol 
e*(piipme-nt  hnilt  around  the*ir  proelnc- 
tion  rate's.  Mach  spr<*ad  consiste*d  ot 
a  .\lavhe*w  ilnrricane*  rotarv  we*ll  drill, 
a  shove'l,  and  live*  22'ton  Kncliel  e*nd- 
elnmp  haul  units. 

.\nxiliary  e*<pnpme*nt  consisteel  of 
four  .\llis-(diahne*rs  lll)-20  tractors 
with  elo/e*r  blade's,  two  ()ate*rpillar 
1)8  tractors  with  f)00-c.l.m.  (Iardne*r- 
De-nve'i  compre*ssors  monnte*el  on  the* 
r(*ar  anel  two  (Iardn<*r-I)enve*r  wagon 
drills  monnte*el  on  the*  front,  one*  (]ate*r- 
pillar  .Mode*l  12  motor  graele*r,  one- 
wagon  drill,  one*  t)(K)-c.l.m.  ce)mpre*ssor, 
a  gre*a.se*  truck,  and  transportation 
e*e|nipnie*nt.  Most  of  the-se*  units,  whic  h 
cost  about  S?)(K),(K)(),  we*re*  pnrchase*d 
ne*w,  and  lac  torie*s  we*re*  nrge*d  to  e*x- 
pe-dite*  de-livei  V  he*canse*  of  the*  national 
significance*  ed  the*  pre)je*et.  l)e*live*rv 
was  fiiaele*  in  .\e*w  ( )rle*ans  and  twee 
le*a.se*el  lre*ighte*rs  trans|)e)rte‘el  the* 
e*epiipme‘nt  tee  Panama. 

•Xlemg  with  the*  e*epiipme*nt  we*nt 
spare*  parts,  sheep  tenels,  eelfiee*  e-epiip- 
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HK.M<)\'IN(>  TIIF!  KI.Y\V\I.I.:  4flc-r  M*rviiiK  il%  |>iir|>e>s4*  <»(  |>re>(e*e’tiiiK  iIm*  (Daniil  (retrn  liluti- 
iiiK  insieir  the*  pit  ureu,  the*  Hvwull  was  re*iiuiveel  hy  cirillitiK  thre-e-  remt  eif  «h<>rt  lie»li*»  anil 
ehariciiiK  them  with  a  letw  dyuamite-leeadiiiK  faeteir. 


t 


Im'IiIikI  th«‘  fisslirr  should  h<*  ri'inovcd 
to  provide  aeccss  to  tin-  work  area  and 
to  stal)ili/.«‘  the  reiiiaiuiii^  slope.  This 
was  aeeoiiiplished  hv  cutting  the  hill 
down  to  i'levation  TtO  on  one  end  and 
to  .“iTO  on  the  other  end,  and  hy  work- 
in)'  the  remainder  down  in  steps,  or 
Ix'iiehes,  40  It.  deep  and  varyiii)'  Ironi 
2t)  to  It.  in  width.  At  elevation  150 
a  wide  herin  was  ent  out  to  the  ori)'inal 
lace  ol  the  elill. 

.Access  t<*  the*  work  arc*a  was  made- 
on  c'aeh  c*nd  ol  the*  hill  and  thron)'h  the 
middle*  at  the*  hi)'he*r  e*le*vatiem.  Kaeh 
In'iic'Ii  was  e*xc’avate*d  iremi  the*  finish 
line*  out  to  the*  face*  eif  the*  hill  he-fore* 
the*  ne*xt  eme*  was  starte*d.  A  Ilywall 
was  le*lt  tex-emtre)!  the*  hlaste*d  mate*rial. 
In  )'e*ne*ral,  the*  weerkiii)'  lace*  eif  the* 
e*xc'avatiem  was  pe*r|M*ndic'ular  te)  the* 
crack,  and  se*e|ue*nce*  hlastiii)'  patterns 
were*  laiel  emt  as  helleews.  On  the-  (Janal 


side*  eel  the*  crack  the*  distance*  Irotn  the* 
crac  k  tee  the*  adjacc'iit  line*  e>f  he)lc*s  was 
le-ss  than  the*  distance  Irenn  that  line- 
tee  the*  ne*xt.  On  the*  othc*r  side  it  was 
)'re*atc*r.  The  sc*cpu*nce  of  firiti)'  the 
blast  was  freem  the*  cornc*r  of  the*  hleK'k 
ne*arc*st  the*  face*  and  farthc*st  frotn  the* 
(.'anal,  pre))'rc*ssin)'  into  the*  hleeck  and 
teeward  the  (Janal.  This  .sc*epic*nce  was 
ceentrollc*cl  hy  rc*)'ular  and  short -|H*riocl 
de*lay  elc*ctric  hlastiii)'  caps.  He*siilts 
sheewe'd  c*xcc*llc*nt  fra)'me*ntatie)n  eef  the* 
niate*rial,  which  was  c*ve*nly  stacke*cl 
close*  to  the*  ori)'inal  face. 

Drilliii)'  and  Hlastiii)' 

'file*  hi)'hly  fractiire*d  nature  of  the* 
veelcanic  reak  formatiein,  with  an  oc- 
casieenal  intrusiein  of  hasalt,  re*c|uire*cl 
that  blast  holc*s  vary  in  si/c*  and  dc*pth 
and  that  dille*re*nt  ty[)c*s  of  dynamite* 


Ih*  usc*d.  llolc*s  ran)'cd  from  2  to  45 
ft.  in  dc-ptli  and  from  1%  to  5%  in.  in 
diame*te‘r.  Forty  pc*r  ce*nt  c*xtra,  semi- 
);elatin,  and  strai)'ht  )'c*latin  dynamiti*s 
were  usc*d  in  a  \aric*ty  of  diamete^rs. 

Of  spc*cial  interest  was  the  system 
usc*d  for  remeeviii)'  the  Hywall  attc*r  it 
had  sc*rvc*cl  its  purpeesc*  of  protc*ctin)' 
the*  (Jaiial  from  hlastiii)'  inside  the  pit 
arc*a.  To  hrc*ak  the*  rock  in  this  wall 
to  a  si/e*  that  could  he  handlc*d  hy 
|)owe*r  shovels,  without  any  of  it  fallin); 
ove*r  the*  c*d)'c*,  rc*cjuirt*d  the  dc*vc*lop- 
mc*nt  eif  a  nc*w  hlastiii)'  te*chnicpic*.  This 
calh'd  for  drilliii)'  one*  row  of  he)lc*s 
into  the*  wall  at  a  slij'htly  downward 
an)'lc*  throu)'h  half  its  width,  with  st-c*- 
ond  and  third  rows  drillc*cl  alnive  the* 
first  row,  eithc*r  hori/.ontally  or  inclint*d 
sli)'htly  upward.  Se*c|uc*nce  hlastiii)' 
was  iisc-d  to  hre*ak  up  the*  wall  and  to 
lilt  it  inward.  .A  low  dvnamite-leiadiii)' 
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()\’KKIIAN(JNC>  HOl'I.DKKS:  To  prcvi'til  bouldiTs  on  (hr  cdKc  of  ihr  hill  from  falliiiic  info  (he  Cunul,  sniikr  liiifs  ulluclu'd  lo  holldoMT* 
Hfrt-  u<i(‘d  lo  draK  the  hiK  nK-k  buck  onto  the  benclicit  before  removiiiK  ibeni  wilb  |>ower  slioveU, 


factor  was  used  to  avoid  throwing  rock  cent  of  the  rink  excavated  fell  into  and  lell  into  the  (ainal.  'I'he  largest 

into  the  (^anal.  The  i»*cessitv  of  nsinif  the  (>'anal.  The  most  dilficnit  hlastin^  of  these,  ahont  5, IKK)  cn.  yd.,  lell  dnr- 

a  low  dynamite-loading  factor  resulted  problem  encountered  was  in  an  area  iiif'  the  ni^ht,  completely  nnohserved. 

in  (XM)rlv  fractured  rock  and  compli-  where  the  clilf  actually  overhnnj'  the  'I'here  was  no  interruption  to  Oanal 

cated  the  removal  problem.  Fre-  (.'anal.  In  that  situation,  shaped  tralfii’  or  anv  damage  to  e(|nipment 

ipientlv,  the  shovels  had  to  place  their  charges  w'ere  placed  on  tlie  (,'anal  siile  or  accidents  to  personnel,  resulting 

dippers  on  the  (Janal  side  of  the  broken  and  careful  calculation  of  the  delay  from  slides.  I  lowever,  this  possibility 

material  and  rak<‘  the  roc  k  inward  he-  pc'riods  of  the  c‘h*ctric  blasting  caps  was  always  a  distnrhin^  element, 

fore*  it  was  sccM)ped  np  and  loadc'd  into  rc^snlted  in  the  shap«‘d  charge's’  jcivinic 

trucks.  .\s  a  conscfpiencc*,  there  was  a  slijcfit  additional  boost  to  the*  Hywall  Disposal  of  If  lasted  Material 

more  than  usual  wear  on  dippc*r  ^ates  when  it  w'as  fired  in  the*  usual  manner. 

and  latches.  In  some*  cases,  snake  line's  .No  rcK'k  from  this  mc'thod  of  blasting  In  planning  disposal  of  blasted  ma- 

wc'rc'  nsc'd  to  draje  thc'  honldc-rs  in  went  into  the- (^anal.  In  spite*  of  carc'fid  te-rial,  twe>  c  etnside-ratieins  elie  tate'd  a 

Iw'fejre  the-y  were*  le)ade'd  e)nto  haul-  planning  and  c'xtreme  care*  in  carrying'  short  hanl.  Ohvieinsly,  the*  e-cememiy  ed 

in^  units.  eait  the-  blasting  dc'tails,  se*ve'ral  blea  ks  a  sheert  hanl  was  ele-sirahle-,  hiited  prime 

The-  blasting  tc'chniepic's  etntline'd  e»f  mate-rial  in  the*  oyerhanj'inj'  sle»jx*  imj)e)rtanc  e-  was  ke'e-pinje  ( .'eentractor’s 

were'  ve-rv  sncce'sinl  —  le-ss  than  I  pe-r  se-parate-d  alemjc  e>ld  ch'avaj»e'  plane-s  I  lill  cleese- to  its  eiriieinal  we-itehl  tei  pre*- 
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ail  iipthniHt  of  thf*  iiiKli'rlyiii^ 
shall*  Ih'iI  and  tt>nsi‘i|)ii‘nt  M*ttlrini*iit 
of  (wild  Hill  on  thr  oppisiti*  sidi*  of  tin* 
(Janal.  For  thi'w  reasons,  fhr  «xca* 
vati'ii  inatrriul  was  loadi-d  on  tin*  hack 
side  of  the  hill.  As  it  In'cariK*  difficult 
to  find  space  for  further  dnnipin)r,  the 
s|)oil  area  was  pushed  outward  to  fill 
in  an  old  resi*rvoir. 

One  do/i*r  was  sufficient  to  keep  the 
fill  area  level  and  one  (Caterpillar 
Model  12  motor  grader  maintained  the 
haul  road  in  ^iinkI  condition.  This  cim- 
venient  method  of  waste-material  dis- 
(Misal  was  significant  when  compared 
with  the  methmls  used  on  the  original 
construction  of  the  (Canal.  In  those 
early  days,  it  was  necessary  to  hnild 
a  trestle  across  a  valley,  hrinpn^ 
trainloads  of  s|)oil  onto  it  and  dumping 
them  hy  pulling  a  plow  the  length  of 
the  trains.  When  tlie  elevation  of  the 
fill  reached  that  of  the  track,  the  track 
had  to  Im*  reliK'ated.  Already  there  are 
si^ns  of  the  jnnyric  returning  to  (Con- 
trai'tor’s  Hill;  for  exatnple,  a  surveyor’s 


stake  driven  into  an  SO-ft.  fill  of  rock 
and  shale  has  taken  rrnit  and  sprouted 
leaves. 

(Completion  of  th<*  (Contractor’s  Hill 
|)rojer-t  in  Octolx'r  of  1955  marked  tin* 
end  of  a  r(K;k -excavation  project  in 
which  approximately  2,4ftO,(KK)  cn.  yd. 
of  volcanic  a^'t'lonu'rate  rock  and 
(<70,250  cn.  yd.  of  shale  were  remov«*d 
and  disposed  of  in  15  months’  time. 
The  joh  retpiired  alxnit  110  miles  of 
hlast-hole  drilling  and  the  firing  of 
700  blasts  of  dynamite,  ran^in^  in 
size  from  a  f(*w  pounds  for  trimming 
shots  to  one  char>'<*  of  fi,(K)0  Ih. 

Personnel 

'I’he  Panama  (Canal  (Company’s  p«*r- 
sonnel  on  the  project  included  (Colonel 
llii^h  Nt.  Arnold,  engineering  and  con- 
stniction  director;  l^*o  VV'.  (Caj»lev, 
chii’f  of  the  (Civil  Knj'in<*<*rinf'  Branch; 
(Colonel  Falward  B.  Jennings  and 
(Charles  Brandal,  |)roject  <*ni'in«*«*r. 
T<*c-on  (Corporation  was  represent'd  hv 


■A.  Ray  Smith,  general  manaj»er;  W,  (C. 
VV'^heel<*r,  assistant  j»«*neral  manager; 
R.  I..  Ilallheck,  chief  engineer;  J.  I-. 
Phillips,  project  manager;  and  John  11. 
Wiley,  project  engineer.  The  con- 
snitants  w(*re  Dr.  .Arthur  (Ca.sagrand<‘, 
Dr.  (Clifton  W.  I.ivingston,  llihlwrt 
Hill,  and  FCdward  .AhlM>tt. 

The  snhcontractors  for  the  timn«*l 
s(*ction,  Bildon,  Inc.,  of  Panama,  ma¬ 
terially  aid«*d  in  the  success  of  the  proj¬ 
ect.  The  construction  crew  of  T(*con 
(CorporatifHi  was  t-omp«»se<l  of  skilled 
lalK>r  and  siipersisorv  ptTsonnel  from 
the  United  States,  soim-  United  States 
citizens  living  in  Panama,  and  local 
Panamanian  citi/ens. 

The  maintenance  of  iinintcrrnpted 
traffic  through  tin*  (Canal  and  the 
record  of  no  accidents  to  personnel  or 
damage  to  ecpiipment  while  work  was 
in  progress  pay  high  tiihiite  to  every¬ 
one  ass(K-iated  with  the  joh,  particu¬ 
larly  to  the  engine(*rs  who  planiu'd  and 
<*x<*cnted  this  difficiilt  rock-removal 
project  in  Panama. 


IN  TIIK  PIT  AKPA:  In  grnrral,  thr  working  faert  for  drilling,  hlaaling.  and  excavating  were  perpendicular  to  tlie  crack.  Rexultv  from  sequence 
hlaxting,  uiing  40  per  cent  dvnamitr  primed  with  regular  and  shorl-periml  delay  electric  blasting  caps,  were  ctmsistently  satisfactory. 
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Plcltancls  IVlatli  er 


MINERS  RECEIVE  TOP  SAEETY  AWARDS 


Employes  of  Mahoning  and  Xcni 
officials  f<»r  outstanding 


iU  mines  in  Minnesota  li<»nored  l>y  company 
acliievements  in  accident  prevention 


AUGUST  26  and  28  wrrr  incinorahir 
/  \  (lavs  ill  the  coininimitics  of  llih- 
l)in^  and  Kly,  Minnesota.  On  thos<‘ 
dates,  Pickands  .Mather  &  (.’o.  officials 
were  hosts  at  ceremonies  that  lii^h- 
li^hted  the  formal  pri'scMitations  of 
•Sentinels  of  Safety  trophv  awards  to 
th(*  company's  .Mahoiiin)'  and  /(‘iiith 
min(‘s.  TIk'sc  mines  were  the  winners 
in  the  1954  National  Safety  (Competi¬ 
tion  in  the  opcti-pit  and  nnd(‘r^ronnd 
metal  mines  groups,  respe^ctively.  Ma¬ 
honing  mine  w'as  operated  527,3.55 
man-hoiirs  in  19.54  without  a  lost-time 
injury,  and  Zenith  mine  had  a  perf<‘ct 
record  during  .501, Kit)  man-hoiirs  of 
w'ork  in  the  same  period. 

On  the  26th,  approximately  400  em¬ 
ployes  and  their  faniili(‘S  fathered  be¬ 


tween  shifts  at  llihbin^  for  the  pres¬ 
entation  of  awards  to  Mahoning  mine. 
\V'.  I).  Wehl),  snpermt*  ndent  of  the 
mine,  was  master  of  c(*remonies  for 
the*  affair,  which  was  lM‘ld  in  a  l.ir^e 
htiildin^  on  tin*  mine  ^'rounds.  Follow¬ 
ing  completion  of  the  c(‘r(‘moni<*s  a 
hiiffet  lunch  was  seised  to  everyone 
present. 

The  ceremony  honoring  the  Zenith 
mine  employes  w'as  held  in  the  evening' 
of  the  28th,  in  the  (Community  (Center 
hnildin^  in  Kly.  Dinner  was  s(*rved  to 
about  2.50  (‘inployivs  and  ^ni'sts  prior 
to  the  ceremony,  which  was  broadcast 
by  radio  station  WKI.V. 

Mepres(‘ntatives  of  the  management 
personnel  of  Pickands  .Mather  &  (Co 
from  its  office's  in  Diihith  and  (Clesc- 


land  atti'iided  both  ct'remonies  and  ad¬ 
dressed  the  miners.  At  the  Mahoning 
mine  ^alherini',  I'C.  I..  Joppa,  PM's  gen¬ 
eral  manager  of  mines,  remarked  that 
he  was  impressed  by  the  jiresence  of 
the  mini'is'  wives,  lie  said  this  was  a 
new  and  pleasant  innovation,  one  he 
felt  siiK'  would  help  in  maintaining 
strict  obserxance  of  company  rej'iila- 
tions  and  a  more  widespri'ad  appie- 
cialion  of  the  value  of  sale  working' 
conditions. 

M.  I..  lhadt,  general  superintendent 
of  the  (Central  District,  commented  on 
the  fact  that  safety  in  any  job,  parti¬ 
cularly  in  mine  work,  does  not  come 
about  antoniaticaily.  “It  takes  the 
combiiM'd  ellorts  of  all  concerned  to 
avoid  ac<  idents,"  he  said.  ‘’Kveryone 


CXX)PF.R.^TIf )N’  Cl'.AK.4N'TFCKI);  .After  conKratiilalinx  the  VfahoninK  and  /enith  miners  for  outstaiidiiiK  infurv-free  records,  \V,  K.  Kckert, 
director  of  safety  of  Pickands  Mather  &  (Ut.,  assured  all  employes  that  every  thinK  humanly  possible  will  lie  done  hy  I'M  manaKement  to  main¬ 
tain  safels  in  the  operations  of  its  mines  and  mills. 
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'I'HOPIIYi  Felix  F..  VVorinser,  Hxxixlunl  M'crelurv  oi  the  Dcpurtiticiil  oi  tlit*  Interiftr,  left, 
preM'iilx  (Im*  l>roii/i'  Seiilinels  of  Sufelv  Iroplty  to  N'rikko  llirvclii,  chairtnuii  of  MulioniiiK 
iiiiiM*'K  Ftnplovi*  S4f(‘tv  (.'oiMtiiillcf,  rcprcM-nlioK  liix  asMK'iulfs. 


lias  to  tliiiik  sait'ly,  and  pot  liis  slioiildt-i 


to  tin-  whffi  and  practici*  saloty.  ’ 
William  K,  Ktkfit,  salotv  diroctoi  ol 
all  I'Nfs  o|><‘ratioiis,  pointed  out  that 
men  in  maiia^emeiit  positions  liavt* 
moral  ohli^ations  to  introdnct*  and 
maintain  sate  working  eonilitions  in  a 
mint*  or  mill.  "Thev  know  from  past 
ex|>erlen< e,"  he  said,  "that  mines  with 
hi^h  aeeident  rates  also  have  hi^h 
operating  costs.” 

Kflix  K.  Worinscr  Presents 
Sentinels  of  Safety  'I'rophies 

,\t  each  ceremonv,  th«‘  Sentinels  of 
Safety  trophy  was  presented  hy  Felix 
K.  NN'ormser,  a.ssistant  secretary  of  th«‘ 
Departnu'iit  of  the  Intt'iior.  In  making 
the  pri'siMitations,  In*  paid  hi^h  trihnte 
to  the  (‘inployes  of  Mahoniny'  and  Ze¬ 
nith  miin‘s  for  their  notahle  achieve¬ 
ments  in  workiny;  safely  dnriny'  more 
than  hall  a  million  man-honrs  of  ex¬ 
posure  at  each  operation. 


W.  I).  VV'ehl),  snperintendent  of  the 
Mahoniny'  mine,  N'eikko  Ilirvela,  chair¬ 
man,  Kmploves  Safety  ('ommitt(‘e,  and 
l-onis  'r<*r/.ich,  chairman,  l‘'orcmen’s 
Safety  ('ommittee,  accepti-d  the  S<*n- 
tinels  of  Safety  trophy  at  Ilihhiny'. 
If.  S.  Hichards,  snp<‘rint<*ndent  of  the 
Zenith  mine,  accepti-d  the  trophy  at 
the  Fly  ceremony. 

In  his  remarks,  .Mr.  Worms«*r  said, 
"For  'fO  years  tin*  National  Safety  (anil- 
petition,  (‘ondneted  hy  the  Bureau  of 
Mines,  has  proved  its  eflectiv»*iiess  as 
an  ontstandiny'  implement  for  promot- 
iiiy;  safety  amony'  the  .Nation’s  miin*ral 
indnstries.  Inaiiy'iirated  in  192.5,  in  co¬ 
operation  with  Till-:  K.xi’uisivks  Ksoi- 
M  I  n,  this  annual  competition  has  pro¬ 
duced  remarkahle  achieyeiiM*nts  in 
saf«*tv  year  after  year. 

"If  all  of  the  Nation's  miin*s  and 
ipiarri(*s  had  done  as  w(*ll  in  accident 
pre\(*ntion  as  those  which  |)articipated 
in  the  19.5-f  National  Safety  (.'ompeti- 


tion,  many  lives  would  have  been  saved 
and  mimerons  injuries  prevent«*d.” 

Tin*  siy'nificance  of  the  hron/.e  Sen¬ 
tinels  of  Saf<*ty  trophy  presented  to  the 
winners  of  the  .National  Saf<*tv  (aim- 
pi*tition  was  explained  at  both  cere¬ 
monies  hy  Thomas  K.  Miller,  repre- 
s(*ntiny'  Tin-;  Kxim-osivks  Knoink.kh, 
which  annnally  awards  the  trophies  to 
the  winners  in  this  nationwide  contest. 
"Let’s  take  a  hwik  at  this  trophy  which 
has  just  Ix'cn  pres<*nt«*d  to  yon,”  he 
.said.  “It  r<*pr<*sents  a  mother  holdiny' 
her  hahy  in  ln*r  arms,  ainl  the  hahy  is 
reachiny'  out  to  w(*lcoiin*  the  father  on 
his  salt*  r(*tnrn  from  a  shift  in  tin*  mine. 

I  wish  yon  would  keep  that  picture 
l>(*tore  yon  always,  on  tin*  job  and  oil. 
Think  of  your  wife  and  children,  your 
mother,  sisters,  brothers,  waifiny'  at 
home  for  your  saf(*  return  at  tin*  end  ol 
your  shift.  That  is  what  we  are  all 
workinyf  for.  Then*  really  isn’t  much 
reason  to  work  at  all  unless  yon  are 
y'oiny'  to  conn*  home  safe  and  sound 
every  niy'ht  to  the  p<*ople  who  love  yrm. 
If  yon  will  do  that,  if  yon  will  keep 
that  picture  in  yonr  mind,  von  will 
in*V(*r  tak(‘  a  chanct*  with  injury  or 
death  as  yon  work  out  there  in  the 
mine  with  iron  and  steel  and  dyna¬ 
mite*.’’ 

The  Vfahoniny'  (.'cremoiiy 

To  the  .Mahoniny'  miners,  .Mr.  U'orm- 
s«*r  comnn*nted  that  tin*  .S.  Bnr(*an  of 
.Mines  rec-ords  show  that  in  the  25  y<*ars 
in  which  this  miin*  has  ent(*r(*d  the  com¬ 
petition,  it  has  r(*c*eiv«*d  honorahh*  nn*n- 
tion  six  tiiin*s,  and  won  tin*  Si*ntin<*ls 
of  Saf<*ty  trophy  award  niin*  times. 

“Dnriny'  tin*  25  y<*ars  of  participation 
in  this  conti*st,”  In*  said,  “Mahoniny' 
mine  was  op<*rat«*d  for  approximat**ly 

II  million  man-honrs  with  only  16  lost- 
tinn*  injnri(*s,  indicatiny'  a  ln*(pn*ncv 
rate  of  l.-'Bff  injnri(*s  per  million  man- 
honrs,  tin*  lM*st  ov<*rall  rt*c*ord  in  the 
■5()-year  history  of  this  comp(*tition. 
Such  records  are*  made*  hy  cemstant 
aelln*re*nce*  te)  tiiin*-teste*d  .safe*tv  laws 
anel  te)  practice*s  fe)rtifie*d  hy  a  we*ll- 
fe)nnele*d  and  Wi*ll-maintaine*d  safe*tv 
pre)y'ram.” 

In  comme*ntiny'  on  the*  Maheniiny' 
miin*rs’  winniny'  the*  te)p  award  ameniy' 
e)pe*ii-pit  miin*s  nine*  tim(*s,  Mr.  MiIIe*r 
said.  “Yenir  atna/iny'  saf<*tv  r<*cord  in 
this  mine,  yenir  re*markahle  ability  to 
weirk  millienis  of  man-henirs  witheint 
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'll  IK  KI.A(^;  Anioii  Sikonju,  prt-sidfiit  of  Ihi*  /eiiith  l.mal,  L'liilfcl  Slerl  workers  oi  America, 
left,  accepts  the  award  of  the  Sentinels  of  Safety  HaK  for  the  /.enith  miners  from  Thomas  K. 
Miller,  representinx  The  Kxplosives  Knxineer. 


part'  opt'ii-pif  with  inKifr^roiiiid 

initit's  aiitl  tpiarrifs,  I  am  Mirt*  liic 
rt'cord  of  you  int'ii  at  Malioiiiii^  would 
stand  up  against  tlit*  Ix-st  ol  tlitMii." 


atridfut  or  iiijiiiy,  is  an  atliit'vt'mt'ut 
that  has  not  ht-t-ii  rtpialcd  hy  any  o|>»mi- 
pit  mint'  auv'whfrt*  in  the  world  so  lar 
as  thf  rt-cords  show.  It  wf  ctndd  (■t)in- 


KOK  Al.l.  'I'O  SKK:  At  the  end  of  tlie  ceremony  at  Mahoninx  mine,  the  Sentinels  of  Safety 
flax  was  raised  to  the  lop  of  the  pole,  under  llie  Stars  and  Stripes,  hy  Ksplorer  Scouts  'loin 

l.anx  and  Tom  Znidar. 


Trihiitos  to  Zfiiith  Miiu*rs 

III  addn■s^ill^  thf  Zfiiith  iiiiiuTs,  .Mr. 

W’ormsfr  fomiiifiitfd  th.it  in  thf  25 
yt-.irs  this  iiiiiif  has  hffii  fiitfifd  in  thf 
fompi-titioii.  thf  o\  frail  lrfi|UfUfy  latf 
ol  |.'i..5  iiijiiiifs  is  foiisidfrahly  hflow 
thf  asfiaji'f  ratf  tor  .ill  iiiiiifs  fiirollfd 
ill  this  ^roiip. 

‘■^oii  havf  to  hf  ^imkI  to  win  this 
fompftitioii  thfsf  days,”  Mr.  .Millfi 
told  thf  /amith  iiiiiif  f iiiplov’fs.  "'riifif 
wfif  fit)  iiiftal  iiiiiifs  fiirollfd  in  thf 
I9.5I  foiiipftitioii  and  ol  tlifsi*,  fi^hl  H 

workfd  through  thf  wholf  N’far  with¬ 
out  a  lost-tiiiif  ai'fidfiit.  Hut  your  hall- 
a-millioii  iiiaii-hoiirs  oi  work  without  a 
lost-tiiiif  acfidi'iit  was  thf  hfst  ifford 
ol  tlifiii  all.  A  satfty  ifford  likf  that, 
which  tops  all  thf  iiiftal  iiiiiifs  in  thf 
foiiiitry,  is  soiiifthiii^  to  hf  proud  ol, 
soiiifthiiif'  to  stick  out  your  chests 
ahoiit." 

Mr.  .Millfi  pr»‘s«'ut»-d  thf  .Scutiucls 
ol  .Saifty  lla^  to  John  /iiidai,  past 
chairman,  Kiiiploycs  Saifty  ( .'ommittff 
ol  the  Mahoning  iiiiiif,  ami' to  \iitou 
Sikoiija,  pri'sidfiit,  /fiiitli  l.ocal, 
riiili-d  Stfflworkfrs  ol  Aiiifiica,  rep- 
ifsf-utiii^  thf  /ciiitli  iiiiiif. 

Iiidiyidiial  (,'fitiiicatfs  ol  AihifXf- 
iiifiit  ill  .Saifty,  pros  idl'd  hy  thf  Hu- 
riMii  ol  .Miufs,  Wfri*  pifsfiitfd  hy 
John  A.  Jolmsoii,  distrirt  fii^iiiffi  lor 
thf  Hiiifaii,  to  thf  Mahoiiiii^  and 
Zfiiith  fiiiployfs. 

.Samiifl  A.  (iiistaysoii,  (  hif I  ol  thf  0 

Miiiiifapolis  Kifld  ( )iiicf ,  U.  .S  Hiirfaii  H 

ol  Mini's,  pifsfutfd  thf  josi-ph  A 
ilohufs  ( .'f I  tilicatf  oi  ilouor  to  hoth 
iiiiiifs  riif  Award  ol  Ilouor  oi  thf 
.Nation. d  Saifty  (.'ouiicil  was  pifsi'iitcd 
to  thf  Zfiiith  iiiiiif  hy  (ul  (irifVf,  stall 
ifpifsciitativi'  ol  thf  council. 

Other  speakers  at  the  cfifiiioiiifs 
were  A.  K.  Ammdsfii,  supers  isor  ol 
saifty  and  iiidiistrial  relalioiis  lor 
1‘ickaiids  .Mather  &  ('o.,  (h'orj'f  'rcllfr 
and  .Sam  .Swanson,  ifpresfutatixes  oi 
the  Ihiitfd  Steelworkers  ol  America, 

Hfii  Kaunas,  miiif  iiispedoi  lor  Miii- 
iifsota’s  St.  I  amis  (.'oiiiity;  VV.  \'.  I,au- 
^fii,  priiu-ipal  oi  Kly  ili^h  ScIiimiI, 
toastmaster  at  the  Zenith  diimer.  Dr. 
j  H.  (irahfk,  mayor  ol  Kly,  Kraiik  Wil¬ 
son,  viM-al  iiistriutor  at  Kly  Ih^h  ■ 

.School;  (diaries  Miron,  miiiiiiji'  captain, 
and  chairman  ol  Za'iiith's  Korfiiifu’s 
Saifty  ('onimittf«',  and  Matt  Hanoyet/, 
chairman  ol  the  Kinployes  .S.iiety 
(Jominittff  at  the  Zenith  mine. 
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PKi)SI'K( 'I  IN(;  H)H  OKKi  Wlu'ii  prouptrclinx  in  mineralized  areai,  cuttingk  from  churn  drilU  are  panned  and  examined  by  Kagle-Picher 
KcoloKixlx.  When  xamplex  xImiw  a  commercial  grade,  driller*  limit  progrexx  to  runx  of  2'/i  ft. 


paper,  molded  fiber  glass,  uiid  fiber- 
Iroard  products  for  tlte  automotive 
trade  are  produced  at  plants  located  in 
Hiver  Houge,  Michigan;  I»s  Angeles, 
(California;  and  Philadelphia,  Pennsyl¬ 
vania. 

Molded,  extruded,  and  mechanical 
nihher  g(H)ds  of  all  types  are  maim- 
lactiired  hy  the  Ohio  Hiihher  Division 
at  plants  l(H‘at(‘d  in  Willoughby,  Ohio; 
Pong  Beach,  (California;  and  (Con- 
neautville,  Pennsylvania.  In  Seattle, 
Washington,  the  company  ojM’rates  on 
a  fifty-fifty  basis  with  the  A.ss(K-iated 


la'ad  and  Amc  (annpany  m  the  manu¬ 
facture  of  lead  oxides,  red  lead,  and 
litharge  at  that  location. 

\  large  and  well-staffed  research  lab¬ 
oratory  is  maintained  in  Joplin,  .Mis¬ 
souri,  where  work  is  carried  on  con¬ 
stantly  on  improvements  and  new  ap¬ 
plications  of  the  ctnnpany's  products. 

In  the  preparation  of  this  article,  the 
author  wi.sln-s  to  express  grateful  ap¬ 
preciation  for  the  c(M)peration  of  his 
as.sociates  in  tin-  .Mining  and  Smelting 
Division  of  llie  Kagle-Picher  (Com¬ 
pany  in  the  Tri-State  District. 


iCtaglC'l-'icher  t.>ompany 

((Continued  from  pagt*  15) 
from  the  hopper  chute  hy  an  air  cylin¬ 
der,  When  the  empty  comes  down,  the 
hooker  swings  it  behind  the  load  which 
is  centered.  VV'hen  the  loaded  can 
leaves,  the  cylinder  pulls  the  shuttle 
car  and  empty  under  the  chute  wher«* 
a  hump  hl(K'k  slides  the  empty  to  the 
front  of  the  car  lor  loading.  This  c<-n- 
ters  it  lor  hoisting  when  the  car  is 
puslu'd  forward. 


Diversified  Interests 

Und«‘r  tin*  direction  of  T,  .Sp<-ncer 
Shore,  prt'sideiit  of  'I'he  Kagle-Pichei 
(Company,  I'xpansion  and  diversifica¬ 
tion  of  company  inter«‘sts  are  being 
aci'omplished.  Besides  its  mining  ac¬ 
tivities  in  the  'I'ri-State  District,  in  tin- 
states  of  ;\ri/.ona  and  N<*vada,  in  the 
Illinois-Wisconsin  area,  and  in  Mexico, 
the  companv  owns  and  opr-rates  an  In¬ 
sulating  Division  with  plants  in  Joplin, 
Missouri,  and  in  Wabash,  Indiana.  Its 
plant  at  Dover,  New  Jr-rsey,  makes 
aluminum  d(Mirs,  windows,  and  combi¬ 
nation  storm  windows  and  screens.  A 
plant  at  Br-no,  Nevada,  manufactures 
KI(M)r-Drv  and  all  (Celatom  products. 

'riu-  I'igiiK-nt  Division  manufactures 
litharge,  red  lead,  silicatt-s  of  white 
li-ad,  /.inc  oxide,  cadmium,  and  sul¬ 
phuric  acid  at  plants  in  Ni-wark,  .N'r-w 
Jersey;  Joplin,  Missouri;  IlillsiMtro,  Il¬ 
linois;  and  (hilei’a,  Kansas.  Waxed 


EXPLOSIVIS  USERS  —  If  you  aro  oxporioncing  or  onticipoto  logoi  or  public 
rolotiont  problomt  arising  from  blotting  offoctt— 

Sond  for  Our  BROCHURE  Dourlbing  Our  Sorvicot 
'VIBRATION  PROBLEMS  CONNECTED  WITH  BLASTING  AND  OTHER 


SOURCES.  THEIR  SOLUTION  AND  CONTROL  BY  SCIENTIFIC  METHODS" 

(Prh»  SciMOwla  A***ino«i>i*i  Iroxltwraj 

VIBRATION  ENGINEERING  COMPANY 

Ml  HaiUlafi  Natiaaal  tanli  tlAf  PtioM-  Olarfttan*  S-IMI  Hailatan,  Pa 

Or.  1.  Dan  laat,  PratidaiM 

lACfY,  MacCAllUM  A  lANAlD  C.  JONtS  PHIIIP  R.  MRGfR  WESTON  OtSERVATORV 

ASSO  ,  ITO.  t  o.  #1,  Jinny  Hill  Rd  trod<erd  Rood  Watton.  Ma«i 

4123  SSarbroek*  St.,  W.  ChaiSira,  Coim.  Brodfordweedt,  Pa.  PS:  WaitSonn  S  3347 

Monlrool.  Qua  ,  Canodo  Pli:  BRowning  3  B3t6  Ph:  WEitmora  3- 1633 
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With  the  accent  on  speed  in  construction,  you’ll  find 
Naylor  Spiralweld  pipe  made  to  order  for  laying  air  and 
water  lines  in  a  hurry.  Naylor  pi|>e  is  light  in  weight  so  it’s 
easy  to  handle,  easy  to  install.  You  can  assemble  lines 
faster— even  where  the  going  is  rough— especially  when 
you  use  the  Naylor  one-piece  Wedge- Ix)ck  coupling  to 
simplify  connections.  From  every  angle,  you  can  depend 
on  Naylor  to  give  you  the  "shortest  line”  between  points. 
Sizes  range  from  4"  to  30'  in  diameter  with  wall  thicknesses 
from  14  to  7  gauge.  Bulletin  No.  507  tells  the  story  about 
this  distinctive  light-weight  pijje  and  coupling  combina¬ 
tion.  Write  for  it  today. 


NAYLOR 


PIPE 


NAYLOR 

.. .the "Shortest  Line’’ 
between  Two  Points 


SALES 

ENGINEERS 

Explosive*  manufacturer 
has  attractive  openings  for 
men  with  technical  or  procii- 
cal  background.  Men  under 
30  preferred.  Considerable 
traveling.  Liberal  benefits. 

An  excellent  opportunity  to 
apply  your  knowledge  of 
mining,  quarrying,  construc¬ 
tion,  and  related  industries. 

Replies  held  in  strict  confi¬ 
dence.  Send  complete  resume 
(photograph  optional)  to. 


INDUSTRIAL 

SEISMOLOOY 


VIBRATION  SURVEYS 


BLASTING  EFFECTS  ANALYSIS 


THE 

EXPLOSIVES  ENGINEER 


MUITI-STATI  MOSiSSIONAl 
tiOISTRATION 


M  YIARI'  fXMRIINCi  IN  ANALYSIS 
OR  iXRlOSIVIS  IFRICTS 


HAROLD  H.  WHITE 


PHONE  MAYFAIR  4-0164 


CONSUITINO  INOINilR 

1619  WALL  STREET 
JOPLIN,  MISSOURI 
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JOY  TWM-5 


10°  DRILLING  RANGE 

The  Joy  TWM-5  Challenger  will  drill  at  any 
angle  between  vertical  and  10*’  above  horizon¬ 
tal,  making  it  applicable  to  almost  any  range  of 
drilling  required. 


EXTREME  MOBILITY 

The  TWM-5  is  self-propelled  on  either  rubber 
tires  or  crawler  treads.  It  is  driven  on  each  side 
by  a  reversible  piston  type  air  motor,  can  turn 
in  its  own  length,  and  can  move  into  and  out  of 
most  "tight”  spots. 


REMOTE  CONTROL 

All  functions  of  operation,  both  drilling  and 
moving,  are  controlled  from  the  operator's  sta¬ 
tion  on  the  frame,  directly  over  the  left  front 
wheel.  Three  hydraulic  jacks  provide  stability 
while  drilling. 


The  drilling  machine  on  the  TWM-5  is  the  JOY 
TM-500,  a  5 *4"  piston  drill,  which  has  proved 
itself  in  quarry,  construction,  and  mining  work 
as  the  first  and  still  the  leader  in  the  big  drill 
field.  The  TM-50()  is  mounted  on  an  extra  sturdy 
mast  which  is  raised  and  lowered  hydraulically. 


ADDITIONAL  FEATURES 

Optional  features  available  on  the  TWM-5  are  a 
can,  designed  for  the  best  in  operator  comfort 
and  protection,  and  a  dust  collection  system. 

Check  today  on  the  Joy  TWM-5  for  your  drilling  oper¬ 
ation.  Whether  you  urill  vertical  holes  or  toe  holes, 
it  will  fit  your  program  and  give  added  rock  tonnages 
from  the  day  it  first  goes  to  work.  Write  for  complete 
information  today  to  Joy  Manufacturing  Company,  Olivar 
Building,  Phttburgh  22,  Pa.  In  (Canada;  Joy  Manujacturing 
Company  {Canada)  Limited,  Galt,  Ontario. 


Joy  7'B"AI-5  lirilUng  deep  holes  (  W  to  100' ) 
/'w  granite  in  a  southeastern  tfuarry. 


tof  All  COMPIISSORS  •  ROCK  ORIllS 
ROCK  IITS  •  fORTABlI  HOISTS  •  FANS 
HYDRAULIC  HOU  A  COUfllNOS 
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the  big  PLUS  VALUE 


Shank  Grinders 


Cut-eff  Machines 


lackhamers 


ill 


Sharpeners 


Drill  Steel  Furnaces 


Quarry  Bar  Mountints 


Wagon  Drills 


Jackbit  Grinders 


■jr 

U 

Stopers 

Hydra-Boom 

Lightweight 

Hydra  Boom  Jumbos 

Drilling  Rigs 

Drifter  Mountings 

Jackdrills 


Jackred  Furnaces 


Air  Line  Lubricators 


OrillmasteU 


Hose  Couplings 


Quarryfflasters  m 


Air-Lino  Filtors 


Portable  Cempressors 


Stationary  Compressors 


behind  every  I-R  ^ 

CARSET  JACKBIT 


Y(ju  can’t  drill  rock  with  a  bit  alone.  But  behind  every 
Inf(ersoll-Rand  Carset  Jackbit  there's  a  ComI'I.ktk 
Link  of  rock  drilling  equipment. 

Whatever  you  need  for  drilling  rock  —  from  the  bit  all 
the  way  back  to  the  compressor  —  you  can  be  sure  that 
Ingersoll-Rand  can  help  you.  From  one  source  with  un¬ 
divided  responsibility  you  get  a  coordinated  line  of 
equipment  that's  designed  and  built  to  work  together. 
You  get  complete  service,  too  —  backed  by  over  80  years 
of  experience  and  leadership  in  the  rrxk  drilling  field. 

That's  a  big  plus  in  your  favor  when  you  make  Inger¬ 
soll-Rand  your  headquarters  for  everything  in  rock 
drilling. 


Ingen^oU  -Rand 

n  ItOAO^AV  Nlw  VO»lt  4  N  V 

lb 

r|l  >»232 

ROCK  DRILLS  •  COMPRESSORS  •  AIR  TOOLS  •  TURBO  BLOWERS 
CONDENSERS  •  PUMPS  •  OIL  t  GAS  ENGINES 


TIIK  K.XPI.OSIVKS  KNt.INKKB 


JAM'AHV-KKHHl'AHV.  I».S6 


For  Clitf  Quartor  Work  and  Oriilini  Spcod  -  the 


%hort  overall  length  of  theCI’-S.^S  Kotaugcr 


perfect  for  drilling  long  hla%lhol<s  in 


cramped  quarters.  I  he  fast  and  powerful 


('I*  Kotauger  can  double  your  ftniiagc  in 


drills  2''']  inch 


the  st)ftcr  formations 


holes  in  speeds  of  2  to  4  ft.  a  minute  to 
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depths  of  l(K)  ft.  or  more. 


CPr- 

I 


There’s  a 
CP  drill 


For  Complete  Vorsatility  (  l>  InicKrul  ami  Aitachahlc  Air- 
legs  leamcil  up  with  Chicago  I'neiimalic  Sinkers  gel  the 
mt>sl  out  of  tiingslen-carhiile  hits.  I  he  Aiiachahle  type 
is  ideal  for  mounting  standard  sinkers  for  inlet miiteni 
or  pioduclion  drilling;  Ihr  Integral  type  is  designed  pri 
marily  for  production  drilling  .  .  .  both  nuKiels  in  stand¬ 
ard  feeds  of  36"  and  4H". 


mining 


For  Blast  Hole  and  Exploratory  Orillinf  -  ihe^rowerful.  light¬ 
weight.  easy-lo  handle  C  l’-33  Diamond  (  ore  Drill  is  faster 
than  any  other  diamond  drill  in  its  class,  tias  a  highly 
efficient  (  I*  Rotary  Air  Motor  .  .  .  requires  a  minimum  of 
air  per  ftHit  drilled.  (  onservatively  rated  at  5(M)  feet  with 
I'  Rods  and  f  ittings.  Skid  mounted  types  arc  available 
for  lest  borings  .  .  .  rated  in  capacities  to  2250  ft. 


For  Stopinf  and  Raising  -  the  (  I' -.14  Stoper  has  just  the 
right  combination  of  piston  speed.  fiHii  pound  blow,  ro 
fating  speed  and  feed-leg  pressure  to  achieve  ih.il  cxlia 
long  service  and  performance  from  tungsten  carbide  bits 


TIIK  EXPl.OSIVKS  F.NCl.SEFII 


JA.N'L'ARY-FEBIII’AIIY.  1950 


'  J 


I 

.  *■  I 


J 


This  10  cubic  yard  Marion  191 -M  is  the  world’s  largest  shovel 
on  two  crawlers.  It  is  teaming  up  with  hig  haulage  units  to 
establish  new  concepts  of  pniduction  in  several  industries.  Here 
the  I9I>M  loads  flO-ton  rail  cars  in  the  pits  of  one  of  the 
midwest’s  great  producers  of  limestone. 


MARION  POWER  SHOVEL  CO.  •  MARION,  OHIO 


I 


(n.(A${  dVf  THIS  AOVfRTIStMENT 
TO  YOUR  eiASTMC  FORIMAN) 


^7.  i  I  ^  j ' 

Laying  the 

“groundwork”  ff 
for  profitable  blasting 


He’s  laying  the  main  (trunk)  line  of  Primacord  to 
connect  all  holes  in  a  hook-up  which  will  permit 
relief  of  burden  —  develop  better  fragmentation 
with  less  secondary  blasting.  Holes  have  been 
loaded  and  tamped.  A  “down”  line  of  Primacord 
extends  from  top  to  bottom  of  each  hole,  in  contact 
with  all  explosives  in  the  load,  detonating  directly  or 
initiating  a  primer  —  depending  upon  the  type  of 
explosive  used. 

When  the  trunk  line  has  been  laid,  he’ll  cut  it 
from  the  spool  —  then  connect  each  “down”  line  at 
right  angles  to  the  trunk  line  with  the  simple  half¬ 
hitch  which  has  been  found  most  effective  for  the 
type  of  Primacord  used  in  the  holes. 

When  all  is  ready  for  the  blast,  he’ll  prepare  his 
fuse  and  cap  (or  use  an  electric  blasting  cap)  and 
tape  this  cap  onto  the  firing  end  of  his  Prima¬ 
cord  hook-up. 


Primacord  is  an  insensitive  detonating  fuse.  It 
cannot  be  set  off  by  fire,  friction  or  ordinary  shtTck, 
but  must  be  detonated.  It  is  not  affected  by  stray 
currents,  and  even  a  direct  hit  by  lightning  failed  to 
detonate  it. 

For  more  information 
nee  your  Explosiven  Supplier,  or  write  to 

THE  ENSIGN. BICKFORD  COMPANY 
Simsbury,  Connacticut 

Primacord  •  Quarryrord  •  Ignitacord*^  •  Safety  Fuse 
Hlasling  Accessories  •  Established  IKiH 


The  Proved  and  Approved  DETONATING  FUSE 


EXPLOSIVES  RESEARCH  IN  ACTION 


riii>|tl)oto^ra|)lHtl  a  l»la>l  of  27.(HK)jMMin(l'-<)f  lliTfiili-w" 
rxiduMvcs  it)  a  traprock  •jiiarrv  is  i‘(uirlusiv<‘  [(rool  ol 
linw  proprr  <*x(»lo>ivrs  l<‘<'liiiii|ii(‘  pavs  (dl.  Tin*  initial 
l»rfakaf;<*  was  «*\r»*ll«'ril.  prnvidin^  a  sloping  hank  of 
l»r(ik<-n  nx  k  f(»r  easy  sli(tv<*l  di^ftin^  and  nninlrrmptcd 
iTiisliing  and  srn'rnin^  olirrations  in  tlir  plant. 

.\rliicvinf£  satisfactory  ronlts  lr*»ni  |iritnar\  blasts 


rcipiircs  llic  selection  and  iise  of  the  ri^lit  «‘\plosi\es 
materials  and  methods.  For  more  than  10  years. 
Hercules  lias  pioneered  in  the  development  of  im¬ 
proved  explosives  techniiptes  for  ipiarrvin^,  mining', 
seismic  pros|»ecting,  and  construction.  A  Hercules  rep- 
resentative  will  wehonie  the  opportunity  to  assist  in 
s«dvin^  vour  hlastine  priddeins. 


^  HERCULES  POWDER  COMPANY 

Exitlom  e.%  Drinirtnu-ut,  UfM)  Kinf(  Si.,  Wilmiuulon  90,  Dvl. 

Kiriniti^liaiii,  Ala.;  (!hira){o,  III.;  Duluth,  Miiiii.;  Ila/|r|fin,  l*a.;  Jo|iliii,  Mo.;  Ia>s  A 
(ialil.;  .Nr»  Aork,  N.  Y.;  I'ltlsburftli,  I'a.;  Salt  l,ak«-  (jt>,  t  tali;  .San  t  rain  iioo,  t!alif. 


